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For M odern studies 


in Methods 


and Materials 


choose a text from Macmillan 


ELEMENTS OF PRODUCTION PLANNING AND 
CONTROL 


by Samuel Eilon, University of London 


‘This book stresses the analytical method as the basic 
principle in the teaching and practice of production 
planning and control. It shows how problems in design, 
marketing, sales forecasting, capacity evaluation and 
quality control are related to those of production and 
inventory management. One of the text’s most valuable 
features is a wide background in other areas allied to 
industrial engineering. December, 1961 


THERMODYNAMICS, Fourth Edition 

by Virgil M. Faires, U. 8. Naval Graduate School, 
Monterey, California 

The new revision of this valuable text places greater 
emphasis on theory, providing a balanced treatment of 
applied and theoretical thermodynamics. The material 
has been expanded and reorganized to provide for 
greater teaching efficiency, and additional illustrations 
and reference sources have been included. Problem 
questions follow each chapter. March, 1962 


THEORY OF MODERN STEEL STRUCTURES, 

Volume I, Third Edition 
by L. E. Grinter, University of Florida 
This presentation of structural analysis treats it as an 
engineering subject, and offers more information on 
design than any modern text in the field. Four new 
chapters on plastic, or ultimate-load analysis have been 
introduced, and the existing material has been thor- 
oughly revised and up-dated. March, 1962 


MATERIALS AND PROCESSES IN MANUFACTURING, 

Second Edition 

by E. Paul DeGarmo, University of California 
(Berkeley) 


Here is an exhaustive examination of the basic theory 
of materials and manufacturing processes, written from 
the viewpoint of the design engineer. More than twenty 
new subjects are covered in this edition, and many of 
the discussions already included have been revised and 
expanded. The text includes over five hundred review 
questions and problems, almost all of which are new, 
with solutions available in an accompanying manual. 


April, 1962 


The Macmillan Company 
60 Fifth Avenue, New York 11, N. Y. 
A Division of The Crowell-Collier Publishing Company 
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Jutermational Texts 
IN ENGINEERING 


ENGINEERING MECHANICS 


By DAVID I. COOK and DONALD N. PIERCE, both 
of The University of Nebraska. 


A combined volume containing the authors’ statics and dy- 
namics treatments. A strong emphasis is placed on the solu- 
tion of problems. Derivations have been worked out for all 
formulas. The elementary concepts of vector analysis are 
covered. Also available in separate statics and dynamics 
volumes. 1961. $7.75. 465 pages. 


HEAT-TRANSFER CALCULATIONS BY 
FINITE DIFFERENCES 


By the late GEORGE M. DUSINBERRE, The Penn- 
sylvania State University. 


A book which presents a reliable and comprehensive guide 
to finite-difference methods for heat-transfer calculations. It 
is built around a series of examples which cover a wide vari- 
ety of applications. 1961. $10.50. 293 pages. 


ELEMENTARY DIFFERENTIAL 
EQUATIONS 


By L. R. WILCOX, Illinois Institute of Technology; and 
HERBERT J. CURTIS, University of Illinois, Chicago. 


This book reflects the modern trends toward increased em- 
phasis on concepts, ideas, and reasoning. Considerable atten- 
tion is devoted to domains of solutions of differential equa- 
tions. The Laplace transform is presented as providing one 
method of solving linear equations. 1961. $6.50. 273 pages. 


INTERNATIONAL TEXTBOOK COMPANY 


Scranton 15, Pennsylvania 
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Neatly two centuries ago, Karl Gauss, “Prince of Mathema- 
ticians,” kept a diary which was destined to become one of the 
most significant documents in the history of mathematics. 


In his diary Gauss jotted down the results of elaborate cal- 
culations that had led him to fundamental discoveries in math- 
ematics. But he never published these discoveries, and many of 
them remained undisclosed during his lifetime. 


It wasn’t until almost 50 years after Gauss’s death that his 
diary was found and published. Much time and talent, meanwhile, 
had been spent in duplicating Gauss’s efforts. Mathematical 
progress had been needlessly slowed. 


In contrast, today’s scientists and engineers are alert to the 
importance of sharing their findings through publication. In fact, 
the number of definitive papers published in a scientific or tech- 
nological field has become a sure sign of the creative effort in 
that field. 


Bell Laboratories scientists and engineers publish more than 
800 papers a year, reporting new observations and new thinking 
in the arts and sciences that serve communications. They have 
also authored more than 50 technical books, many of which have 
become standard works of reference. The steady stream of new 
information that comes out of Bell Laboratories again reflects the 
scope and depth of the creativity that works to improve Bell 
System communications. 


BELL TELEPHONE LABORATORIES 


World center of communications research and development 
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Laboratory Equipment Available 


As an additional service, the Journal will hereafter carry advertisements 
from member institutions of the availability of laboratory equipment. These 
advertisements will be carried on the same basis as the teaching positions ad- 


vertisements, at the rate of $2 per li 


ne. Advertisements should be sent to the 


Advertising Manager, Journal of Engineering Education, University of Illinois, 


Urbana, Illinois. 


SUBSONIC WIND TUNNEL, NEWLY 
designed and constructed. 30 to 80 fps, 
30” x 30” cross section, 20’ long test sec- 
Adjustable roof to permit varying 


tion. 


pressure gradient, suitable for student 
instruction and research work. R. T. 
Shen, Colorado State University, Fort 
Collins. 
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PLANT PRODUCTION AND CONTROL 
Third Edition 


By Charles A. Koepke, Consulting Engineer. Like its predecessors, 
the new edition of this popular text and reference emphasizes the 
need for a balanced plant organization in which the several groups 
act as friendly critics of one another and thus provide a source of 
checking and reviewing agencies which tend to keep the entire or- 
ganization alert to the most recent developments. The author dis- 
cusses thoroughly relationships between design engineers and indus- 
trial engineers; sales forecasting and inventory control; inventory 
and production control; industrial engineers and production control; 
machine loading, plant capacity and operation sheets; and many 
others. 

Modernized and almost completely rewritten, the third edition fea- 
tures a new arrangement of chapters grouped to show first contribut- 
ing functions and then actual functions for controlling the flow of 
materials through any type of manufacturing establishment. New 
chapters have been added on the use of digital computers in produc- 
tion control, operations research and data automation, and cycle 
scheduling. 1961. Approx. 384 pages. Prob. $8.75. 


INTRODUCTION TO TRANSIENTS 

By David Kirk McCleery, University of Manchester. 1961. 232 
pages. $7.50. 
ELECTROMAGNETIC THEORY 

By Erik Hallén, Royal Institute of Technology, Stockholm. 1961. 


In Press. 
FAILURE AND REPAIR OF CONCRETE STRUCTURES I 
By S. Champion, M.Sc., Ph.D., M.I.C.E., M.I. Struct.E., & M.Soc. c 
C.E. 1961. 199 pages. $6.75. ‘ 
PRESTRESSED CONCRETE CYLINDRICAL TANKS i 
By Leonard R. Creasy, M.I.C.E., B.Sc. (Eng.) Lond. 1961. 216 I 
pages. $6.75 I 
THE THEORY OF GRAPHS AND ITS APPLICATIONS : 

By Claude Berge, Centre National de Recherche Scientifique. 1961. 
In Press. c 
CONCRETE TECHNOLOGY, Volumes | and II ¢ 
By D. F. Orchard, University of New South Wales, Sydney. 1961. n 
In Press. 7 
t 


ELECTROTECHNICAL DICTIONARY; 
German-English, English-German . 
By H. Schwenkhagen. 1961. In Press. 1 


JOHN WILEY & SONS, Inc. 


440 PARK AVENUE SOUTH, NEW YORK 16, N. Y. 
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Deals with real engineering experiences... 


VECTOR MECHANICS FOR ENGINEERS 


Edited by H. R. Nara, Professor of Structures of Mechanics, and 
Head, Department of Civil Engineering and Engineering Mechanics, 
Case Institute of Technology, with contributions by Howard E. Con- 
lon, Robert J. Guyan, Lucien A. Schmit, Jr., and Robert L. Swart. 


Part I—Statics 


Designed as a basic undergraduate book in one of the fundamental 
engineering sciences, Vector Mechanics for Engineers should be of 
great interest to all teachers of engineering and technology in the 
United States and abroad. Part I presents an orderly, formal vector 
treatment of force equilibrium problems in engineering—a subject 
area which is generally referred to as Statics. Assuming a rigorous 
approach to the problems, each example represents a particular and 
specific insight into the total engineering complex. Inasmuch as the 
engineer in design is normally faced with establishing equilibrium, 
considerable space has been devoted to outlining criteria for achiev- 
ing a stable structure, and a large portion of the problems have been 
selected from meaningful real physical examples. 

1961. Approx. 422 pages. $6.50. 


Part Il: Dynamics 


This represents a formal vector treatment of Dynamics for under- 
graduate engineering students. The philosophy of the book is to de- 
velop the principles of Newtonian dynamics in the most general man- 
ner which the authors believe to be consistent with the development 
of a student at the sophomore-junior level, and then to specialize the 
general formulation as a process of analysis to the specific engineer- 
ing problem under consideration. The technical portion of the text 
begins with a general presentation of kinematics in moving coordi- 
nate systems. Next, the fundamental principles of Newtonian kinet- 
ics, Newton’s second law, impulse and momentum, work and energy, 
and the concept of potential are developed for the mass particle. 

Following this, these same principles are extended to the systems 
of particles and rigid bodies by the process of summation and inte- 
gration. In this manner, the student is introduced to the general 
methods of formulation for the mass particle so that rigid body dy- 
namics becomes a more readily understood extension. An introduc- 
tion to the specialized area of linear vibrations is included because 
of its ever increasing importance in modern engineering. 

1962. In Press. 


JOHN WILEY & SONS, Inc. 


440 PARK AVENUE SOUTH, NEW YORK 16, N. Y. 
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Do You Know 


e@ That ASEE should aim at nothing less 
than 100 per cent membership of en- 
gineering faculties? In particular, we 
must make every effort to encourage the 
active participation of the younger faculty 
members, the industrial representatives, 
and the faculties of the junior colleges 
and liberal arts institutions that supply 
our engineering schools with students. 
These are the parting shots of Eric A. 
Walker to last year’s Section Chairmen 
in his “thank you” letter for their efforts 
and cooperation in his year as President 
of ASEE. They also constitute a challenge 
to all current chairmen! 


e@ That the first two companies to affili- 
ate with ASEE by virtue of membership 
are E. I. Dupont de Nemours and Com- 
pany, Inc., and the Hercules Powder 
Company, Inc.? Both memberships date 
since 1943. This continuous membership 
of the first two companies to recognize 
the value of industrial support for engi- 
neering education through ASEE is sig- 
nificant, particularly in view of the fact 
that 19 companies discontinued their 
memberships last year, presumably be- 
cause of the “recession.” Fortunately, 
however, even in the “recession,” 20 new 
companies recognized the need for sup- 
port of engineering education through 
ASEE and became industrial members! 
H. E. Heath and his Industrial Member- 
ship Committee can’t do all the work. 
You, too, must sell ASEE to your friends 
in industry. 


e@ That copies of the papers presented at 
the Workshop on Direct Energy Conver- 
sion are available? The workshop was 
held during ASEE’s Annual Meeting and 
was jointly sponsored by the EE Division 
of ASEE and the Professional Group on 
Education of IRE. Copies may be ob- 
tained for $2.00 each, while they last, 
from Professor B. J. Dasher, School of 


Electrical Engineering, Georgia Institute 
of Technology, Atlanta 13, Georgia. 


e@ That ASEE endorsed the Conference 
on Transport Phenomena held at the 
University of Wisconsin on July 10-22, 
1961? The 63 attendees (five from Ca- 
nadian institutions) came from 50 dif- 
ferent institutions and represented nine 
disciplines. Slightly more than half were 
chemical engineers and about one-fourth 
were mechanical engineers. Most of the 
Conference leaders and teaching staf 
were from the University of Wisconsin, 
but there were also a number of guest 
lecturers. A set of 115 problems and so- 
lutions, totalling some 600 pages, and a 
400-page laboratory manual were dis. 
tributed for the exclusive use of each par- 
ticipant. Financial support was provided 
by the National Science Foundation. 


e That the papers presented at the July 
1960 Conference on Civil Engineering 
Education held at the University of 
Michigan can be purchased from the 
American Society of Civil Engineers for 
$1.00? The book is 6 inches by 9 inches, 
hard bound, and 192 pages in length. The 
presentation of these papers culminated 
a series of joint efforts of the Cooper Un- 
ion, ASCE, and ASEE, under a grant 
from the National Science Foundation. 
Appropriate distribution of the resolu- 
tions prepared at the conference have 
been made and institutions have been 
asked to express their opinions by a letter 
ballot sent out by ASCE. Orders for the 
papers should be sent directly to ASCE at 
345 East 47th Street, New York 17, New 
York. 


e@ That “How to Measure Faculty Work 
Load” is a new booklet published by the 
American Council of Education? The uses 
and values of faculty work load studies, 
various methods of measuring faculty 
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work loads, and procedures for making a 
comprehensive faculty load analysis are 
given. Several forms are included, along 
with cautions and suggestions on pro- 
cedure. Copies may be purchased for 
$1.50 from ACE’s Publications Office, 
1785 Massachusetts Avenue, N. W., 
Washington 6, D. C. The author is J. E. 
Stecklein of the University of Minnesota. 


@ That the employment of scientific and 
engineering faculties at colleges and uni- 
yersities increased 34 per cent from 1954 
to 1958? This compares to a 30 per cent 
increase of total staff. Slightly more than 
half of the 311,000 professional personnel 
employed by colleges and universities in 
March of 1958 were scientists and engi- 
neers. Of the 211,000 reported as faculty, 
100,000 were scientists and engineers. Of 
the 100,000 non-faculty professional per- 


sonnel, 57,000 were scientists and engi- 


neers. Slightly less than 20 per cent of the 
157,000 science and engineering person- 
nel were engineers. These are some of 
the highlights of NSF’s Scientific Man- 
power Bulletin, No. 13, July, 1961, 
available for 10c each from Superintend- 
ent of Documents, U. S. Government 
Printing Office, Washington 25, D. C. 


@ That 44 per cent of the 157,195 scien- 
tists and engineers at U. S. colleges and 
universities during 1958 were engaged 
in research and development? For engi- 
neering the percentage is 48, and the total 
number engaged in research is 12,236. 
Life sciences has a percentage of 53, 
physical sciences 48, and social sciences 
24. A comparison of data for 1954 and 
1958 indicates that to meet the need for 
additional manpower, universities have 
relied on the allocation of more faculty 
time rather than on increasing the num- 
ber of faculty engaged in research and 
development. The number engaged in 
research and development increased by 
only three per cent during those years 
while the number engaged full time in- 
creased by almost 50 per cent. These 
data come from Reviews of Data on Re- 
search and Development, No. 27, Sci- 
entists Engaged in Research and Develop- 
ment in Colleges and Universities, 1958, 


Ix 


Superintendent of Documents, U.S. Gov- 
ernment Printing Office, Washington 25, 
D. C., for 10c each. The study was made 
by the Department of Health, Education 
and Welfare, Office of Education, for the 
National Science Foundation. Question- 
naires were mailed to 1,916 independent 
and autonomous institutions of higher 
education in the United States. 


@ That New Thinking in School Mathe- 
matics is a 246-page report of the Office 
for Scientific and Technical Personnel of 
the OEEC? In attempting to strengthen 
the European economy, OEEC ran 
squarely into the severe shortage of 
scientific and technical manpower and 
hence became interested in basic science 
and secondary school mathematics edu- 
cation. A survey of mathematics educa- 
tion in 20 member countries served as a 
basis for an international seminar at- 
tended by more than 50 mathematicians 
and educators. The purpose of the semi- 
nar was to define the content and the 
methods of modern mathematics educa- 
tion and to formulate suggestions in 
recommendations for a reform of cur- 
ricula. New Thinking in School Mathe- 
matics is the report of the seminar. Copies 
may be purchased for $2.50 from OEEC 
Mission, Publications Office, Suite 1223, 
Connecticut Avenue, N. W., Washington 
D.C. 


e That according to the report of the 
team of engineers EJC sent to the USSR 
last year, the USSR annually graduates 
approximately 117,000 engineers? This 
compared to 38,000 for the United States 
for the same year. Soviet plans call for 
substantial increases in that number, 
whereas the immediate trend in the U. S. 
is downward. The report, The Training, 
Placement, and Utilization of Engineers 
and Technicians in the Soviet Union, is 
available in limited numbers for $1.00 
each from EJC at 345 East 47th Street, 
New York 17, New York. 


@ That The Engineer in Industry in the 
1960’s—a Professional Program is a new 
book published by NSPE? The publica- 
tion takes a look at the engineer in indus- 
try, his goals, his problems, and what can 


| 
A 
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be done to help his search for profession- 
alism. The book brings out that the engi- 
neer wants to be considered a part of the 
management team, to use his professional 
training to the fullest, to gain proper pro- 


fessional recognition, and to be paid a - 


salary equal to his contribution. Other 
pertinent statements are that salaries of 
experienced engineers have increased at 
a slightly greater rate than starting sal- 
aries since 1956, and that engineers are 
less and less inclined to turn to unionism 
to achieve their aims. A detailed proposal 
for a cooperative program of joint action 
by management, the individual engineer, 
and the professional societies is also in- 
cluded. The 148-page book can be ob- 
tained for $4.00 per copy, $2.00 to NSPE 
members, from NSPE, 2029 K Street, 
N. W. Washington 6, D. C. 


e@ That 21 Cleveland companies have 
initiated a program designed to triple the 
amount of money U. S. corporations are 
giving to higher education? It is recog- 
nized that corporate support of higher 
education takes many forms, including 
capital gifts, scholarships, unrestricted op- 
erating gifts, endowed professorships, and 
research grants, among others. It is not 
the purpose of the Cleveland plan to in- 
fluence the type of gifts that corporations 
make to higher education nor to suggest 
which institutions should receive the gifts. 
The plan is to increase corporate giving 
in general, leaving each company free to 
support projects at institutions of its own 
choice. The 21 corporations in signing the 
original document, with authorization 
from their boards of directors, agree to, 
“Make increases in corporate contribu- 
tions commencing at once and increasing 
within three years to a minimum of not 
less than one per cent of income before 
taxes and thereafter gradually increasing 
as the need develops.” 


e@ That the suggestion has been made 
that each engineering society establish a 
“Committee on Corporate Giving” to in- 
crease corporate support of education, 
science, and welfare? The suggestion was 
made by Dr. M. G. Malti of Cornell Uni- 
versity at the summer general meeting of 
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AIEE, and was based on the fact that 
engineering societies include among their 
members, representatives of all the im. 
portant corporations in the United States, 
With each society establishing a commit. 
tee, the chairman of the separate com- 
mittees could become members of a joint 
engineering committee on corporate giy. 
ing which would have as its purpose the 
study of corporate giving and its impli- 
cations, the review of papers on the sub. 
ject, and the stimulation of interest and 
expansion of corporate giving. Corpora- 
tions apparently are unwilling to take full 
advantage of the 5 per cent they can de. 
duct from net income before taxes be- 
cause during the 15 years since the law 
has been in effect the average contribv- 
tion has been about 0.645 per cent. 


@ That the offices of EJC and ECPD are 
now located in the new United Engineer- 
ing Center? The address is United En- 
gineering Center, 345 East 47th Street, 
New York 17, New York. That also is the 
address for the organizations for which 
EJC is the secretariat—Engineering Man- 
power Commission, IAESTE, U. S. Conm- 
mittee on Large Dams, and the World 
Power Conference, as well as for “Engi- 
neer, EJC’s national newspaper. This 
move accompanies that of eight member 
societies of EJC into the new building. 


e That the Institute of Radio Engineers 
and the Institute of the Aerospace 
Sciences are now members of ECPD? 
Both were elected to membership by 
unanimous approval of the eight partici- 
pating bodies of ECPD. The new presi- 
dent of ECPD is R. A. Morgen, President 
of Rose Poly; the new Vice-President is 
W. Scott Hill of GE, and the Secretary is 
O. E. Kirkendall of AIME. Dean W. P. 
Kimball has been elected vice-chairman 
of the Education and Accreditation Com- 
mittee for 1961-62. 


@ That about 25 per cent of all ROTC 
graduates are engineering students? Com- 
parison of this figure with the 18 per cen! 
of all male students who are engineering 
students indicates that ROTC is enrolling 
more than a proportionate share of engi 
neering students in spite of ECPD a 


EN 


wher resti 
ninutes of 
Committee 


¢ That of 
dropped fc 
years, 84 
gry and» 
ifthe 248 
joined 

delinquent 
der 36” gr 


¢ That “I 
Engineerin 
next year’s 


ENG 


Edited 
to pap 
tronics 
gases a 
semi ¢ 
Includ 
cohere: 
608 pa 


ENG 
Edited 


format 
import 
creates 
book is 


Comm 


Colum 


rer 196] 


act that 
ng their 
the im. 
1 States, 
commit- 
te com- 
f a joint 
rate giv- 
pose the 
impli- 
the sub- 
rest and 
Sorpora- 
take full 
can de- 
axes be- 
the law 
ontribu- 
ent. 


CPD are 
ngineer- 
ited En- 
1 Street, 
so is the 
which 
ng Man- 
S. Com- 
World 
r “Engi- 
or. This 
member 
ding. 


ngineers 
erospace 

ECPD? 
ship by 
partici- 
Ww presi- 
resident 
sident is 
retary is 
n W. P. 
shairman 
on Com- 


ll ROTC 
ts? Con- 
per cent 
sineering 
enrolling 
of engi: 
‘CPD a 


jouUR. ENG. ED.—November 1961 


iher restrictions. This comes from the 
ginutes of the meeting of the Executive 
Committee of ECAC, June 29, 1961. 


¢ That of the 248 individual members 
dopped for non-payment of dues for two 
vers, 84 were in the “under 36” cate- 
gry and 10 had “turned 36?” Only 41 
ithe 248 joined prior to 1950, whereas 
%$ joined in 1958. Of the 501 members 
delinquent one year, 161 were in the “un- 
der 36” group. 


¢ That “Interdisciplinary Challenges in 
fngineering Education” is the theme for 
yext year’s Annual Meeting at the Air 


XI 


Force Academy? The dates are June 18- 
22, so mark them on your calendar. 


e@ That of the 465 new members last 
year under 36 years of age and with 
designated academic titles, almost 16 per 
cent had ranks above assistant professor? 
Almost 1 per cent were assistant deans or 
department chairmen, 2.1 per cent were 
lecturers, 2.6 per cent were professors, 
10.3 per cent were associate professors, 
34.2 per cent were assistant professors, 
45.4 per cent were instructors, and 4.5 
per cent were assistants of various types. 


W. Leighton Collins 
Secretary, ASEE 


ENGINEERS, RESEARCHERS, EDUCATORS ... 


ADVANCES IN QUANTUM ELECTRONICS 


Edited by Jay R. Singer. 109 top experts in this important field are contributors 
to papers delivered at the Second International Conference on Quantum Elec- 
tronics. Major areas discussed: optical masers, optical pumping, transitions in 
gases and solids, the interaction of molecules with photons in resonant structures, 
semi conductors, information and noise theory, and microwave transitions. 
Includes investigations on molecular energy levels, interatomic couplings, 
coherence properties of radiation, and ultramicrowave resonant chambers. 
608 pages. $15.00. 


ENGINEERING ASPECTS OF MAGNETOHYDRODYNAMICS 


Edited by Normal Mather and Clifford Mannal. Up-to-date and advanced in- 
formation on a new highly specialized field of engineering interest and economic 
importance. The simple principle—that fuel passed through a magnetic field 
creates an electrical current—is revolutionizing electrical power production. The 
book is divided into four main sections: Flight Application; Power Conversion; 
Communications and Diagnostics; and Fusion. $7.50. 


Columbia University Press New York 27, New York 


: 
4 
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=" AND APPLICATIONS OF ELECTROMAGNETIC 


By ROBERT PLONSEY and ROBERT E. COLLIN, Case Institute of 

Technology. McGraw-Hill Series in Electronic and Electrical Engineer- 

ing. 554 pages, $12.75. 
A thorough and complete treatment of basie electromagnetic fundamentals, with a 
detailed and broad coverage of applications. Beginning with a thorough introduce- 
tion to vector analysis, the text leads into a careful treatment of electrostatics, sta- 
tionary current flow fields, magnetostatics, time varying fields and Maxwell's equa- 
tions. Separate material introduces the “separation of variables” and “conformal 
mapping” techniques for solving Laplace’s equation. The last three chapters cover 
a variety of important and representative applications of current interest. 


WRITING FOR ENGINEERING AND SCIENCE 


By TYLER G. HICKS, The Cooper Union School of Engineering. 
Available now. 
A basic and comprehensive coverage of the field of modern technical writing. Its 
aim is to provide engineering, science, and technical writing students, practicing 
engineers, scientists, and writers with a basic understanding of the methods of 
effective writing, together with a case-study of numerous examples. 


AUTOMATIC CONTROL ENGINEERING 
By FRANCIS H. RAVEN, University of Notre Dame. McGraw-Hill 
Mechanical Engineering Series. Ready in September, 1961. 402 pages, 
$11.50. 
A text in control engineering aimed primarily at mechanical engineers. Its aim is 
to develop and explain the principles of feedback control systems in a manner ap- 
propriate to such readers. The first half of the book is concerned with the principles 
and fundamental concepts of feedback control systems: the latter half correlates 
basic theory with the more practical aspects involved in the design of feedback 
systems. 


FOUNDATIONS OF FUTURE ELECTRONICS 
Edited by DAVID LANGMUIR, Ramo-Wooldridge Company; and W. 
D. HERSHBERGER, University of California, Los Angeles. The Uni- 
versity of California Engineering Extension Series. Available now. 


This work is a collection of articles written by a number of distinguished authori- 
ties, each well qualified to present theory, techniques, and potential applications in 
his particular field. The aim of the series is to introduce the working engineer and 
applied scientist to current thinking in those scientific areas which are believed 
most likely to have the greatest impact on the electronics of the future. 


MECHANICAL METALLURGY 
By GEORGE E. DIETER, JR., E. I. du Pont de Nemours. McGraw- 
Hill Metallurgy and Metallurgical Engineering Series. Available in 
December, 1961. 


A senior-level text designed to provide a comprehensive treatment of all the basic 
material of mechanical metallurgy in a single volume. 


ELEMENTS OF QUEUING THEORY WITH APPLICATIONS 
By THOMAS L. SAATY, Office of Naval Research. Available now. 


This book presents a variety of queuing ramifications. methods of treatment, and 
in general provides a broad account of the rapid development in this challenging 
field. Most of the fundamental ideas of queues are discussed and developed. Bibli- 
ography of queues included. 


330 West 42nd St., 
New York 36, N. Y. 
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Jobs 
Pont 
offer... 


Challenge 


... important, stimulating work 
in a student's chosen field, for 
a company that’s a leader in 
research—the development of 
new products, new ways of pro- 
ducing them, and new areas for 
their use. Du Pont’s methods of 
training, extensive modern equip- 
ment and working atmosphere 
will help a man work at the top 
of his ability, help him keep 
growing. 


CHEMISTS 


Opportunity 


...for continuing advancement 
consistent with a graduate’s 
qualifications, working with men 
who have made their mark, learn- 
ing from men who have achieved. 
Here a man is given every en- 
couragement to score his own 
success. Here he is always an 


individual. His own good ideas 


are wanted; he will be credited 
with them, and will be rewarded 
for them. 


ENGINEERS 


PHYSICISTS 


MATHEMATICIANS 


due soon to receive a Bachelor’s, Master’s or Doctor’s degree... should 
talk with their placement officer...or with our personnel representative 
when he is on campus. Or write us. E. |. du Pont de Nemours & Co. (Inc.), 
Room 2430 Nemours Building, Wilmington 98, Delaware. 


866. 5. pat OFF 


Better Things for Better Living . . . through Chemistry 
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Summer Institute for Engineering Teachers 


The Second Summer Institute for En- 
gineering Teachers, held at Penn State 
August 27-September 9, was aimed at 
giving selected young teachers a chance 
to study and practice successful teaching 
procedures and at supplying mature 
teachers with materials and information 


so that they can conduct similar programs 
on their own campuses. The Institute 
was sponsored by the Pennsylvania State 
University in cooperation with ASEE 
and the Engineers’ Council for Profes- 
sional Development, with financial sup. 
port from the Ford Foundation. 


YETs, METs (young engineering 
teachers and mature engineering teach- 
ers), and speakers participating gathered 
during the institute for the two group por- 
traits on these pages. In the first photo- 
graph, the participants, as numbered for 
identification, were (1) R. W. Brown, 
Norwich University; (2) B. B. Mazanti, 
Georgia Tech; (3) P. L. Johnston, Univ. 
of Kansas; (4) R. W. Smith, South Da- 
kota Mines; (5) I. P. Badger, Ohio 
Univ.; (6) W. A. Wiksell, Louisiana 
State Univ.; (7) R. L. Gonzalez, Brad- 
ley Univ.; (8) V. L. Kenyon, Jr., Duke 
Univ.; (9) J. W. Brooks, Queen’s Univ., 
Kingston, Canada; (10) J. D. Waugh, 
Univ. of South Carolina; (11) S. G. Hu- 
ber, Ohio State Univ.; (12) J. F. Engle, 


Oregon State Univ.; (13) P. W. Klock, 
Univ. of Illinois; (14) A. B. Wood, Univ. 
of Tennessee; (15) D. C. Fritz, Univ. of 
Washington; (16) R. J. Stone, Drexel In- 
stitute of Technology; (17) H. W. Vree 
land, Columbia Univ.; (18) E. J. Mone 
han, Newark College of Engineering; 
(19) L. C. Domholdt, Case Institute of 
Technology; (20) R. W. Hansen, Cole 
rado State Univ.; (21) V. E. McBryde, 
Univ. of Arkansas; (22) H. L. Dowel, 
Jr., Univ. of North Dakota; (23) Stanley 
Middleman, Univ. of Rochester; (24) 
J. E. Senne, Washington Univ.; (25) 
G. J. Trammell, Louisiana Polytechnic 
Institute; (26) W. H. Schlimmeyer, Rut 
gers Univ.; (27) O. E. Lancaster, Pen 
State Univ.; (28) A. S. Weaver, Michi- 
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gn College of Mining and Technology; 
(29) F. L. Whaley, Penn State Univ.; 
(30) C. T. Grace, Univ. of New Mexico; 
(31) D. E. Griffith, Univ. of Houston; 
(32) J. R. Bayless, Missouri School of 
\ines and Metallurgy; (33) E. D. Jor- 
dan, Catholic Univ.; (34) Edward Kray- 
bill, Duke Univ.; (35) Daniel Frederick, 


XV 


V. P. L.; (36) C. E. Schaffner, Brooklyn 
Polytechnic; (37) P. E. Torgerson, Okla- 
homa State Univ.; (38) D. F. Fitzgerald, 
Mississippi State Univ.; (39) D. C. Bep- 
pler, Penn. State Univ.; (40) C. H. Kin- 
dig, Bucknell Univ.; (41) R. W. New- 
comb, Stanford Univ. 


In the second photograph, the par- 
ticipants, as numbered for identification, 
were (1) Joseph Totaro, U. S. Dept. of 
Health, Education and Welfare; (2) D. 
I, Cook, Univ. of Nebraska; (3) J. C. 
Lysen, Iowa State Univ.; (4) H. L. 
Mason, Univ. of Kentucky; (5) J. S. 
Jamison, Jr., V. M. L.; (6) R. V. Peringer, 
Univ. of Akron; (7) G. A. Corser, Wash- 
ington State Univ.; (8) R. W. Tyler, 
Center of Advanced Studies in the Be- 
havioral Sciences; (9) J. F. McLaughlin, 
Purdue Univ.; (10) C. R. Bissey, Kansas 
State Univ.; (11) J. C. Martin, Clemson 
College; (12) E. W. Weaver, Univ. of 
Toledo; (13) D. C. McKee, Louisiana 
State Univ.; (14) P. L. Koepsell, South 
Dakota State College; (15) William Wal- 
lace, Rensselaer Polytechnic; (16) K. B. 
Schnelle, Jr., Vanderbilt Univ.; (17) Wil- 
fedo Hernandez-Lopez, Univ. of Puerto 
Rico; (18) R. H. Bernhard, Cornell 
Univ.; (19) C. N. Gaylord, Univ. of 


Virginia; (20) D. C. Scouten, Southern 
Methodist Univ.; (21) C. E. Harp, Univ. 
of Oklahoma; (22) R. C. Pitts, Auburn 
Univ.; (23) J. C. Osborn, Lehigh Univ.; 
(24) William Weaver, Stanford Univ.; 
(25) R. G. Griskey, Univ. of Cincinnati; 
(26) H. L. Huffman, Montana State Col- 
lege; (27) H. A. Foecke, Notre Dame 
Univ.; (28) J. F. Grove, Univ. of Rhode 
Island; (29) Walter Rand, C.C.N.Y.; 
(30) R. M. Barnoff, Penn. State Univ.; 
(31) W. A. Stout, Michigan State Univ.; 
(32) W. L. Harris, Univ. of Maryland; 
(33) Cornelius Wandmacher, Univ. of 


_ Cincinnati; (34) Edward Rising, Univ. of 


Massachusetts; (35) D. R. Carlin, Jr., 
Lamar State College; (36) P. D. Crib- 
bins, Univ. of North Carolina; (37) D. L. 
Stinson, Univ. of Wyoming; (38) R. H. 
Fletcher, Texas A. & M.; (39) C. G. Sal- 
mon, Univ. of Wisconsin; (40) W. V. 
Rusch, Univ. of Southern California; 
(41) A. A. Hoffman, Jr., St. Louis Univ. 
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WAS 


In rusty 
Armor 


In days of yore, men feared not only their 
mortal enemies, but the elements too. It was 
the medieval armorer's task to protect his 
chief against foemen, but weather-protection 
was a more difficult matter. Thus many a 
knight was spent in rusty armor. 


Engineers and scientists at Ford Motor 
Company, engaged in both pure and applied 
research, are coping even today with the 
problem of body protection (car bodies, that 
is). Through greater understanding of the 
chemistry of surfaces, they have developed 
new paint primers and undercoatings, new 
rustproofing methods, and special sealers 
that guard entire car bodies against nature's 
corrosive forces—all of which add armor-lite 
protection to Ford-built cars. 


From other scientific inquiries will undoubt- 
edly come new materials with protective 
properties vastly superior to those of today. 
This is another example of Ford's leadership 
through scientific research and engineering. 


MOTOR COMPANY 
The American Road, Dearborn, Michigan 


PRODUCTS FOR THE AMERICAN ROAD + THE FARM® 
INDUSTRY + AND THE AGE OF SPACE 
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Your Society ... 


Your Profession .. . 


MEMO 


Your Duty and Privilege 


To: All members of the American Society for Engineering Education 
from: R. W. VAN HOUTON, ERIC A. WALKER, R. H. ROY, R. J. MARTIN 


This past year was an exciting and 
simulating one for the Society. Practi- 
cally all ASEE policies and procedures 
were questioned, discussed, reappraised. 
A new awareness of the importance of 
engineering in American society took 
hold, and an increased willingness to ac- 
cept the responsibility that goes with 
that importance was felt. Bold and vigor- 
ous beginning steps were taken to recast 
the Society to accept those responsibili- 
ties. 

The Long-Range Planning Committee 
proposed a reorganization plan to re- 
place our present cumbersome machinery. 
The Constitution and Bylaws are being 
restudied. A committee has been ap- 
pointed to study the desirability of mov- 
ing the Society’s headquarters to Wash- 
ington, D. C., or New York City, or 
having it remain on a college campus. 
Liberal arts and junior colleges with in- 
terests in engineering education were in- 
vited to join in our discussions and to 
help wih our problems. The Executive 
Board and the ECRC approved the estab- 
lishment of a Technical Institute Council. 
The Annual Meeting Committee an- 
nounced Interdisciplinary Challenges in 
Engineering Education as the theme for 
the 1962 annual meeting at the Air Force 
Academy and called for papers. Sugges- 
tions for the improvement of sectional 
and divisional publications were received. 

In our opinion, this is a sound begin- 
ning and these are sound proposals. But 
how far and how fast ASEE moves for- 
ward depends not so much on its officers 


as it does on the interest and commit- 
ment of its members. The vigorous be- 
ginning that has been made cannot be 
sustained for very long without the 
wholehearted support of each and every 
member. Only the members can change 
the Constitution and effect a reorganiza- 
tion. Only the members can submit the 
papers that will generate important dis- 
cussions at annual meetings. Only the 
members can guarantee significant di- 
visional newsletters. Only the members 
can provide the basic strength the So- 
ciety must have if its voice is to be heard 
and listened to. 

The October issue of the Journal of 
Engineering Education carried the re- 
port of the Long-Range Planning Com- 
mittee as presented to the General Coun- 
cil at its Friday meeting in Lexington. 
On the recommendation of the then- 
president, Eric A. Walker, it was decided 
to postpone action until the November 
meeting of the General Council, in order 
to give the members ample time to study 
the proposed reorganization. 

We, the undersigned, urge every mem- 
ber of the Society to study carefully the 
report of the Long -Range Planning Com- 
mittee. In our opinion, the proposed re- 
organization makes possible a much more 
effective organization than at present. If 
approved, as we hope it will be, the So- 
ciety will be able to take prompt action 
on the important problems facing engi- 
neering education and to have its voice 
heard on proposed national legislation af- 
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fecting engineering education. Under the 
present organization from six months to 
a year must elapse before action can be 
taken on many important matters because 
of our present cumbersome machinery. 


We wholeheartedly recommend ap- - 


proval of the proposed reorganization by 
the General Council. Once approved, the 
Constitution and Bylaws Committee can 
proceed to draft a revised constitution 
and bylaws, which will be brief, concise, 


Vol. 52—No, 2 


and unambiguous for letter ballot ap. 
proval by the members in the spring of 
1962. The Society then can begin to func. 
tion under the new plan on July 1, 1962, 

The ASEE is your society; engineering 
is your profession; education is your duty 
and your privilege. Make them something 
of which you can be proud. The improve- 
ment of engineering education is the goal 
of every member; let’s all pull together 
for its improvement. 


Review of Engineering Research 


Over 11,000 research projects are in progress in 121 leading engineering colleges 
throughout the United States, Professor Ross J. Martin, chairman of the Engineering 
College Research Council, told the American Society for Engineering Education at 
the Annual Meeting in Lexington. 

During the 1960 fiscal year over $180 million has been expended on research proj- 
ects in these engineering schools—the highest volume of research ever recorded in 17 
years of surveys by the Engineering College Research Council. 

Professor Martin, director of the University of Illinois Engineering Experiment 
Station and a vice president of ASEE, reported the new figures at a joint meeting of 
the ECRC and the National Council of University Research Administrators, part of the 
annual meeting of the ASEE at the University of Kentucky. 

“The increasing quantity and quality of basic research in engineering colleges is 
an excellent indication of the strength, vigor, and progress of the engineering profession 
in the United States,” Professor Martin said. “At a time when basic research is neces- 
sary to provide technological superiority in the world, engineering college research 
is serving the needs of the nation,” he continued. 

“In addition to bringing forth new knowledge, engineering college research serves 
another purpose: it provides for the advanced education of students who, upon gradua- 
tion, contribute creatively to the increasingly complex technology of the future.” 

More than 16,000 engineering faculty members and their graduate students are 
devoting part-time to research in engineering and the engineering sciences, Professor 
Martin said. Their role in research assures that these teachers have increased com- 
petence and their students a far more complete academic experience, he pointed out. 

The statistics cited by Professor Martin were taken from a new edition of the 
Engineering College Research Council’s Engineering College Research Review. Copies 
of the research review are available at $4.00 each from the Secretary of ASEE at the 
University of Illinois, Urbana. 
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Director, Bureau of Operations for the United Nations Special Fund 


As engineers, you have had to subject 
yourselves to the kind of mental disci- 
pline which goes with planning and with 
logistics. However, you are, I believe, 
accustomed to deal with the type of vari- 
ables which can be controlled with a 
relative degree of certainty. Those of us 
who work internationally in the social 
and economic fields, think of ourselves 
sometimes as “social engineers.” I hope 
you will not consider that phrase a con- 
tradiction in terms. Scientists frequently 
are amused at the phrase “social scientist” 
and say that social science is a pseudo 
science. Yet, the fact remains that we, 
“social scientists,” we “social engineers” 
must try through the use of such mental 
discipline as we have learned, to describe 
problems, adopt practical measures for 
dealing with them, and evaluate the po- 
tential results of different courses of 
action. 

All of us, whether engineers or inter- 
national officials dealing with social and 
economic problems, find ourselves faced 
with what has been described as the 
revolution of rising expectations. This is 
adramatic fact of the present day world. 
Millions and millions of people are seek- 
ing with incredible rapidity to find their 
place in the world and to orient them- 
selves toward the complex international 
scene. These millions are enamoured by 
the prospect, and in some instances by 
the fact, of political independence. I am 
certain that when Woodrow Wilson 
spoke of the doctrine of self-determina- 
tion of nations at the conclusion of World 
War I, he had no image of the kind of 
problems with which the people would 
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be faced in the course of a political evo- 
lution which would lead to a proliferation 
of new and, in many cases, relatively 
small and economically non-viable na- 
tional states. Many of the leaders in these 
new states are learning the hard realities 
as well as the economic burdens which 
accompany political independence. Please 
understand that I am not passing judg- 
ment on the desirability or undesirability 
of these developments. I am merely de- 
scribing them. 

It is not meaningful to give statistics 
on these developments: It is sufficient to 
say that the number of people affected 
runs into the billions, and that the areas 
affected are not restricted to any one 
continent. I think that you as engineers 
must take your fair share of the responsi- 
bility for the changes—political, eco- 
nomic, social—which are taking place 
with such tremendous speed, since 
clearly, modern technology has been a 
principal contributing factor. 


The Revolution of Rising Expectations 


I should like to discuss with you some 
of the critical problems arising from, and 
accompanying the revolution of rising 
expectations, and how we in the United 
Nations are attempting to tackle these 
problems. 

We are encouraged by the fact that 
each day brings new evidence of the 
richness of the physical resources of many 
of these countries. In fact it is becoming 
increasingly evident that from the point 
of view of resources the traditional classi- 
fication of “rich” and “poor” lands is no 
longer correct or meaningful. It is more 
useful to look at the problems in terms 
of degrees of under-utilization of exist- 
ing resources. Many of these countries 
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just don’t know the possibilities of putting 
larger areas of their land into agricultural 
production or increasing productivity of 
land under cultivation, for instance 
through irrigation; of harnessing their 


rivers to produce electricity; of opening 


up mineral deposits or developing large- 
scale fishing or other industries. Some 
hint, for example, of the untapped agri- 
cultural potential lies in the fact that 
farm output in metric tons per person on 
the North American continent is ten times 
as high as the average in Asia, and 
twenty times higher than in Africa. 


The United Nations and its Specialized 
Agencies have had rich experience in as- 
sisting countries to discover what their 
natural resources are, and in demonstrat- 
ing the feasibility of putting them to pro- 
ductive use. The newest of the U.N. 
agencies in thie field is the Special Fund. 
It was created to expand greatly United 
Nations assistance in investigating nat- 
ural resources in the low income coun- 
tries and in training and helping their 
people to make effective use of those 
resources. Let me give a few examples. 


The Niger River in Africa is a specific 
example of a rich but little-used resource 
and of United Nations assistance to 
make at least part of it more productive. 
A study for the development of a section 
of that river is being carried out with 
Special Fund help through the Interna- 
tional Bank. In fact, it is just about com- 
pleted. There is every evidence that, with 
the construction of a dam 150 feet high, 
that waters of that river will be available 
for the irrigation of thousands and thou- 
sands of acres of potentially rich land, 
for the generation of millions of kilowatts 
of cheap power, and navigation on the 
river will be greatly improved. 


Let me give another specific example 
from another country—Ethiopia—and 
again in the vital field of increasing agri- 
cultural output. One of Ethiopia’s princi- 
pal rivers is the Awash. Here too, its 
waters have been used but little and vet 
preliminary studies indicate that, with 
control of the waters of that river, the 
Awash Valley can become one of the 
more fertile valleys in all of Africa. In 
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fact, the prospects of this are so bright 
that a British syndicate signed an agree. 
ment with the Ethiopian Government to 
supply $35,000,000 of capital for a set. 
tlement project in the Valley, provided 
the intensive soil and water-use survey, 
now under way with United Nations as. 
sistance, through the U. N. Food and Ag. 
ricultural Organization, measures up to 
the preliminary findings. 

From this example you will have al- 
ready grasped one of the principal rea- 
sons for these surveys: They have a vital 
role to play in laying the groundwork for 
substantial investment, domestic and for- 
eign. Dramatic evidence for this is in an 
Argentine project assisted by the Special 
Fund, also through the World Bank, and 
completed last summer. In the report on 
this survey, a team of British and Ameri- 
can engineers and economists show that 
prospective revenues will fully support 
an investment of some $735,000,000 over 
the next ten years for facilities to provide 
the electric energy Argentina needs_for 
industrial development and home use. 


Human Resources 


Fortunately, the discovery and evalua- 
tion of the physical resources of a coun- 
try are not too difficult. Whether it is soil, 
water, minerals, petroleum, fisheries or 
timber that is to be investigated, tech- 
niques are available and constantly im- 
proving. Mineral exploration illustrates 
this. Today with low-flying airplanes and 
modern equipment it is possible to pros- 
pect 100 square miles in less time—and 
more thoroughly—than it would have 
taken to prospect one square mile by 
traditional methods. The problems of 
physical resource surveys are only those 
of time and money, and trained personnel. 


The task of making more effective use 
of the human resources of the low-income 
countries is infinitely more difficult and 
more time-consuming than is that of bet- 
ter utilizing physical resources, and it re- 
quires even more money. Yet this task is 
the most critical of all in promoting eco- 
nomic progress and social advance. Every 
low-income country is extremely short of 
trained government administrators, tech 


Nov. 196: 


nicians, 
men, te 
skilled 
say that 
plies of 
their na 
producii 
other g¢ 

Of tl 
the 10 
sociated 
guess tl 
or over 
write. 
must le: 
given 
are alse 
training 
tor in 
the nec 
people 
a conse: 
our hu 
need to 
idly as 
adminis 
cluding 
and bu: 
technic: 
prograr 
and for 
ment a1 

This 
possible 
availab’ 
training 
and its 
steppec 
nationa 
there is 
on 
nical tr 
signific 

We 
concen’ 


field so 


Our 
so far 
nents ¢ 
the hu 
ileged 
of the 


uisites 


i 


52—No, 9 


so_ bright 
an agree. 
nment to 
for a set- 
provided 
survey, 
ations as- 
1 and Ag. 
es up to 


have al- 
sipal rea- 
ve a vital 
lwork for 
and for- 
is in an 
e Special 
ank, and 
report on 
d Ameri- 
how that 
support 
000 over 
) provide 
eeds_for 
use. 


1 evalua- 
coun- 
it is soil, 
1eries or 
tech- 
ntly im- 
lustrates 
anes and 
to pros- 
me —and 
Id have 
mile by 
lems of 
ly those 
rsonnel. 
‘tive use 
-income 
ult and 
t of bet- 
nd it re- 
s task is 
ing eco- 
e, Every 
short of 
rs, tech- 


Nov. 1961 


nicians, engineers, and other professional 
men, teachers, business leaders and 
skilled workers. It is no exaggeration to 
say that if they now had adequate sup- 
plies of such highly trained personnel, 
their natural resources would already be 
producing the food and much of the 
other goods their people need. 

Of the 1,300 million people now in 
the 100 underdeveloped countries as- 
sociated with the United Nations, I would 
guess that around 750 million of those at 
or over school age still cannot read or 
write. Scores of millions of these people 
must learn to read and write and must be 
given secondary education as well. There 
are also immense needs for vocational 
training. And finally, as an overriding fac- 
tor in economic development, we have 
the necessity of training vast numbers of 
people for highly skilled occupations. As 
a conservative estimate, I would say that 
our hundred underdeveloped countries 
need to train one million people as rap- 
idly as possible for such posts—top-level 
administrators, professional personnel, in- 
cluding of course engineers, management 
and business executives, and middle-level 
technicians for building and industrial 
programs, for health services, teaching, 
and for supervisory positions in govern- 
ment and industry. 

This is a staggering job, one that is im- 
possible with the resources currently 
available for it. Happily, educational and 
training programs of the United Nations 
and its specialized agencies are being 
stepped up. But a much greater effort, 
national and international, is required; 
there is no time to lose in really getting 
on with this task, for education and tech- 
nical training must go on in advance of 
significant economic development. 


We in the Special Fund are trying to 
concentrate our efforts in the training 
field so as to get the maximum results. 


Our assistance in technical education 
so far covers a wide variety of compo- 
nents conducive to the development of 
the human resources of the underpriv- 
ileged nations and to the establishment 
of the human factors which are prereq- 
uisites of both industrialization and of 
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economic development generally. 

Manpower with industrial training is 
needed for the employment of modern 
tools and instruments and new supplies 
of energy, and to operate and maintain 
equipment. 

We, therefore, support through the 
training of instructors the training of 
skilled workers, of foremen and super- 
visors at all levels. In India, for instance, 
a number of projects have been designed 
to train the instructors for 250 govern- 
ment-operated training centers for indus- 
trial trades which, at the end of India’s 
third Five-Year Plan, will have 100,000 
craftsmen under training. Bilateral assist- 
ance projects too have been integrated 
with the Special Fund projects, aiming at 
supplying India with the industrial man- 
power required for her development. 
When fully organized with international 
advisers at the ministerial level, appren- 
ticeship experts in the main regions and 
international instructor teams at the in- 
structor training centers, the Special 
Fund will make available assistance at a 
cost of some $3.8 million, to which India 
will contribute more than $9 million for 
the instructor training, and invest the 
equivalent of some $100 million in the 
craftsmen training centers to be staffed 
with these instructors. These projects il- 
lustrate how international assistance, if 
well conceived and concentrated on ele- 
ments of key importance, can have a 
large multiplier effect and an essential 
impact on a country’s progress. Projects 
in the field of industrial training by means 
of instructor training receive Special 
Fund support in quite a number of coun- 
tries, such as Israel, Peru, the United 
Arab Republic, Yugoslavia and others. 


Other projects cover the training of 
technicians and engineers at both poly- 
technic and the university levels. Special 
Fund assistance to Pakistan in the 
amount of some $2.3 million provides 
teaching program advisers, teaching ex- 
perts and teaching equipment to a num- 
ber of technical schools to improve the 
standard of teaching and to increase the 
number of graduates who are needed, 
not only for the general development of 
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the country, but also in particular for 
the water replacement works under way 
in the Indus Basin at a cost of about $1 
billion. This project is tied in with the 
recent treaty signed between India and 


Pakistan on the Indus which was suc-" 


cessfully negotiated by the World Bank. 
In other countries such as Morocco and 
Iran we are supporting schools of engi- 
neering at university, polytechnics for the 
training of intermediate-level engineers 
and technical institutes which produce 
technicians below the engineer level. 


A number of other projects deal with 
the training of technical personnel for 
key sectors of a country’s economy, such 
as railways, civil aviation, and telecom- 
munication personnel. Projects of this 
type are being undertaken in Libya, 
Mexico, the Philippines and Thailand. In 
Iraq, Malaya and Argentina projects aim 
at the training of management and the 
introduction of better productivity tech- 
niques. 

The Special Fund has recently decided 
to support projects for training in eco- 
nomic planning which it is hoped will fill 
an enormous gap, and for the establish- 
ment of manpower planning services. 
Training projects in these fields are ex- 
pected to materialize by the end of 1961. 
At the beginning I referred to social en- 
gineering. These are apt examples of 


work in this field. 


Complexity of Development Assistance 


I have talked about projects of various 
types without being very concrete about 
what exists behind the word itself. So 
often in our work we get so accustomed 
to using our own jargon that we assume 
the words have a universal meaning. 


Let me make an effort at clarification 
by describing the difficulty and the com- 
plexity of providing development assist- 
ance. I have the feeling that the process 
itself is widely misunderstood, and that 
there is a tremendous gap between fact 
and fancy. Some people think of foreign 
aid as charity, as a philanthropical giving 
of specific objects or items. I am con- 
cerned with a system based on mutual 
participation in development, —a partner- 
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ship between the government of a low. 
income country and those providing the 
assistance. This involves a long hard 
process. It starts with the glimmerings of 
an idea, has to be developed through the 
local institutions, has to fight its way for 
a priority inside the local and national 
government, has to secure local financing, 
(because as I will explain later, we in the 
Special Fund require local contributions, 
substantial ones for our aid). Then the re- 
quest comes to the staff of the Special 
Fund; there we evaluate it, question it, 
and finally recommend it to our Gover- 
ing Council for approval. Thereafter the 
project must be implemented. This is no 
simple task, especially in an underde- 
veloped country, but the very process is 
itself educational in the best sense. It 
carries with it a sense of participation, 
and sense of responsibility, and a recogni- 
tion of the fact that while the assistance 
is temporary, the institution being as- 
sisted, if it is a training or a research 
project, is expected to continue as a going 
institution. We will not assist a training 
or research institution unless we are sure 
that at the end of our assistance it will 
be taken over and continued by the 
recipient government or by a _ national 
institution. 


On surveys of natural resources, we do 
not go in unless there is a reasonable 
prospect of investment to follow if the 
feasibility report is positive. We do not 
make general surveys in the dark, so to 
speak, but require reasonable prospects 
for fruitful intensive study, and _ for 
investment. 


One of the big questions in connection 
with aid to underdeveloped countries is 
the choice of the most effective and eco- 
nomical instrument, which may or may 
not be the United Nations. 


I would suggest that a pragmatic ap- 
proach be employed in determining to 
what extent aid should be given through 
the United Nations, through regional or- 
ganizations or on a bilateral basis. The 
channels to be chosen are those which 
will yield the most effective development 
in a given situation. I would be less than 
frank if I did not say that if this test 
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is applied the result is certain to be a 
substantially increased use of the United 
Nations. There are several reasons -—first, 
because in the U. N. and its fourteen spe- 
cialized agencies reposes the richest ex- 
perience that can be found everywhere 
in virtually every field of developmental 
activity. The U. N. draws on the whole 
world for its technicians. Second, assist- 
ance through the U.N. guarantees that 
there is no paternalism. U.N. assistance 
is a completely cooperative endeavour 
with a voice given to countries whatever 
their size or wealth and with all coun- 
tries contributing to the cost. Third, be- 
cause the low-income countries prefer 
assistance through the U.N., and know 
that its aid is financed by more than 
eighty countries, both rich and poor, it 
is possible for the U. N. to insist that the 
recipient countries put forth a maximum 
of self-help. As proof that this can be 
done, I cite the fact that the Special 
Fund’s contribution to the 57 projects 
approved by its Governing Council is 
$131 million, and that of the recipient 
countries, $174 million for a total of $305 
million. 

Having said this I would like to make 
it clear that this is not a question of all 
aid through the U.N.—or all aid bi- 
laterally. There is need both ways, but 
I firmly believe a larger amount should 
be channelled through the U.N. than 
there has been to date. 


It is important that the best channel 
for each situation—political, economic 
and psychological—be utilized, but it is 
even more important that we act with a 
sense of urgency. If we apply ourselves 
to the job with vigor and imagination 
there is no reason why an undreamed 
rate of progress cannot be achieved. On 
what do I base this assertion? 


In the first place nearly all of the 100 
low-income countries associated with the 
United Nations have, as I have said, in 
their physical and human resources the 
potential means for achieving decent 
standards of living for their people. The 
problem is to get these resources into 
production multiplying today’s output of 
goods and services. 
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The second reason for cautious opti- 
mism is that modern science has provided 
intellectual and mechanical techniques 
capable of expanding productivity enor- 
mously. Not the least of these tools is 
that of building—in, through investment 
in organized research and development 
work, the leaven for sustained economic 
growth. 

The third factor offering some promise 
of reasonable progress is that we have 
over recent years developed machinery, 
national and international, specifically de- 
signed to facilitate economic and social 
advance. These institutions, though often 
very rudimentary, are vehicles for re- 
thinking ways society can help fulfill hu- 
man needs, and are instruments for 
inducing desired changes; e.g., through 
the judicious application of knowledge 
and capital, manpower and goods, to 
make economics more efficient. Organiza- 
tionally, too, we are not starting from 
scratch. 


The Basic Ingredient 


I fear I have roamed far and wide in 
my effort to share with you my thoughts 
on the somewhat vast topic which you 
entrusted to me. I would like to reiterate 
that the revolution of rising expectations 
is essentially a technological revolution 
and one in which you as engineers have a 
vital role. Therefore let us bring into 
focus the possible contributions you can 
make toward meeting these problems. 


Governments come and go; institutions 
are created and then fall into disuse; but 
the basic ingredient is always MAN and 
MEN. Educators are, of course, in a key 
position not only to recognize this, but 
also to make a significant contribution to- 
ward improving the quality of men who 
work in the field of engineering. There is 
a tremendous need for civil engineers 
and for engineers equipped to transfer, 
through teaching, research techniques to 
newly developing nations. 


The task of assisting these new nations 
is far more complex than is generally 
realized. It is not merely a question of 
sending persons with excellent technical 
training out to do the job. “The job” re- 
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quires a great deal more than technical 
know-how—it also involves training, 
adapting and inspiring. It requires, not 
only a knowledge of psychology and 
anthropology, but also an intuitive ability 


to appreciate the folkways and mores of - 


persons having a totally different outlook 
on life, and daily habits quite different 
from our own. All of you know the prob- 
lems of teaching in our own country; 
when to these are added differences in 
culture along with the psychological fac- 
tors which come into play when persons 
from more developed countries attempt 
to advise and teach persons in less-de- 
veloped countries, the complexity of the 
task becomes apparent. A number of 
years ago I was responsible for a short 
period of time for the recruitment of ex- 
perts to be sent on technical assistance 
missions. Those of us dealing with this 
have pondered and discussed over the 
years the ingredients required for success 
as an expert working in a foreign country. 
How can the required qualities be de- 
veloped in men and women? The search 
for a complete answer to these enigmas 
would take us even further afield than we 
have gone so far. My purpose in mention- 
ing the subject at all is to underscore the 
point that non-technical factors, that is, 
non-technical from an engineering point 
of view,—are among the most important 
factors of all. I do not mean to belittle the 
need for technical competence—but I 
want to emphasize the indispensabilitv of 
psychological and cultural understanding, 
along with technical competence, and the 
significance of the personality structure 
of individuals being sent into what for 
them are novel situations. Rigid person- 
alities who want to make the world over 
in their own images, and who have little 
tolerance for “foreign” ways of doing 
things, cannot be very helpful in inter- 
national development assistance regard- 
less of the other normal technical com- 
petence they may possess. 


My stressing of these matters is not 
merely because of an interest in having 
engineers available, for work less- 
developed countries, who have a broad 
understanding of cultural differences. I 
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believe that all of us must be concerned 
with the impact of and interplay between 
international relations and ourselves— 
whether we be engineers, or international 
officials dealing with social and economic 
problems. The world today requires men 
and women whose education prepares 
them for the realities of the present —and 
of the future. Modern science has brought 
us all together—but as we all know only 
too well, we have yet to learn to live 
together. 


I would like to close by describing for 
you the kind of experience I face daily 
at the United Nations. I believe you may 
find it pertinent to the remarks I have 
just made with regard to cultural differ- 
ences, and their significance. On my 
staff at the United Nations, I have three 
Frenchmen, two Englishmen, two Dutch- 
men, one German, one Austrian, one Nor- 
wegian, one Russian, one Jordanian, one 
Canadian, one New Zealander, one In- 
dian, three Americans, one Dane, one 
Swede, one Swiss, one Turk. It is our job 
to work together, to discuss policies, to 
develop procedures, and to deal with the 
complex business of providing assistance 
in the pre-investment field to under- 
developed countries. Rarely a day passes 
without the special cultural character- 
istics of several of these individuals ap- 
pearing on the scene; one day it will be 
over-sensitivity, another day stubborm- 
ness, another day literal-mindedness, an- 
other day excuses. and failure to take 
responsibility or admit error—and so on. 
But, we are learning albeit slowly, and 
with some stress and strain, to perform 
with increasing ease and efficiency the 
everyday work of the world through the 
United Nations. What we are endeavor- 
ing to do every day in trying to get pro- 
ductive results from a team of many 
nationalities working in one building is, 
in miniature, what must eventually be ac- 
complished on a world-wide scale. If this 
sounds fantastic and unrealistic, I ask you 
to consider whether there is in fact any 
alternative. As scientists and educators, 
you must accept the responsibilities which 
the interdependence of nations have 
brought to your doorstep. 
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The EUSEC Report on Engineering Education 
and Training in Western Europe and 
the United States 


THORNDIKE SAVILLE 


Dean Emeritus, College of Engineering, New York 
University, and Consulting Engineer. Recently Director of 
Science and Engineering Center Study, University of Florida 


By the time that this article appears in print, there should be available the three- 
tolume report on Engineering Education and Training in the Countries of Western 
Europe and the United States of America. This report is the most exhaustive com- 
parative study of engineering education in different countries which has yet been under- 
taken, and it should be of interest to both engineering educators and practicing engi- 
neers in the U.S.A. It is the purpose of this article to describe briefly the development, 
scope, and contents of the study. The major portion of the article is taken from the 
Introduction to the report, prepared by the writer as chairman of the committee charged 


with the conduct of the undertaking. 


Historical Resume 


At the second Conference of the Engi- 
neering Societies of Western Europe and 
the United States (EUSEC) held at The 
Hague in September 1951, a recommen- 
dation was made that procedures be es- 
tablished to facilitate the interchange of 
views on the various methods followed in 
the countries of the participating societies 
for the education and training of engi- 
neers. This recommendation was adopted 
by the EUSEC societies, and imple- 
mented by three conferences held respec- 
tively in London (January 1953), Zurich 
(September 1954), and Paris (September 
1957). Official delegates to the confer- 
ences consisted of three representatives 
from each society, composed of a member 
of the teaching profession, an industrialist 
or practicing engineer interested in engi- 
neering education, and a representative 
(usually an officer) of the society. The 
conferences included also such unofficial 
participants as any delegation desired to 
bring because of special knowledge or in- 
terest. Eleven countries were represented 
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at each of the three conferences as fol- 
lows: London, 32 representatives; Zurich, 
37 representatives; and Paris, 48 repre- 
sentatives and 14 observers. 

Preparation for the Paris Conference in- 
volved assignment to six General Report- 
ers, from five countries, of responsibility 
for preparation of a report on a special 
topic. Each general reporter undertook to 
explore by means of questionnaires and 
correspondence the subject of his assign- 
ment with designated groups in each of 
the EUSEC countries. The subjects and 
the reporters were: 


1. Diagrams and Glossary. To de- 
scribe the situation respecting tech- 
nical education in each country by 
a number of diagrams pertaining to 
the structures of the educational 
system (block diagrams) and to the 
number of persons educated (flow 
diagrams) with appropriate explan- 
atory text. A glossary defines the 
terms used in the diagrams and 
other significant terms of educa- 
tional import. Report prepared by 
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A. W. J. Mayer of Holland. 


General Education before Admis- 
sion to Engineering Schools of 
University Level. To summarize 
for each country the academic qual- 
ifications required for entry upon 
an engineering education, the sub- 
jects constituting the preparatory 
curriculum, and the allocation of 
time during the final two years of 
preparatory school given to mathe- 
matics, physics, chemistry, and gen- 
eral subjects. Included also was a 
description of the methods and cri- 
teria used by engineering colleges 
for admission of students. Report 
prepared by Willis Jackson of the 
United Kingdom. 


Education at Engineering Schools 


of University Level. An analysis . 


of the reports from each country 
with respect to duration and con- 
tent of the several engineering cur- 
ricula, the nature of the examina- 
tions given, the method of teaching, 
the composition of the teaching 
staff, the failure rate of students, 
and the nature of any associated in- 
dustrial training. Report prepared 
by Willis Jackson of the United 
Kingdom. 

Practical Training of Engineers, 
Before, During, and After Their 
College Studies. An analysis of 
the various systems in effect in the 
respective countries, and their ef- 
fect upon the education and train- 
ing of engineers. Report prepared 
by H. Mayer of Switzerland. 


Post First-Degree Education. A 
description of the methods and ob- 
jectives of formal education subse- 
quent to receipt of the first aca- 
demic degree. Report prepared by 
Oskar Akerman of Sweden. 


Criteria for Professional Recog- 
nition. A description of proce- 
dures in effect in the respective 
countries, both by custom and by 
law, to protect the practice of engi- 
neering and to accord professional 
recognition to engineers. Report 
prepared by Thorndike Saville of 
the United States. 
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The Proceedings of the Paris Confer. 
ence (1957) contain the reports and the 
discussions upon them, as published by 
the Institution of Mechanical Engineers 
of Great Britain. The compete responses 
of their respective countries to each of the 
conference topics were separately pub- 
lished by the engineering societies of Bel- 
gium, the United Kingdom, and the 
United States. 

The Paris conferees were so heartened 
by the significance of the material assem. 
bled, that they recommended to EUSEC 
that the report of the conference be con- 
sidered of a preliminary nature, and that 
EUSEC take steps to amplify and com. 
plete it in the form of a truly comprehen- 
sive document. EUSEC adopted this ree. 
ommendation at its meeting in New York 
in April 1958, and established a Commit. 
tee on Engineering Education and Train. 
ing, to be assisted by two Working Par. 
ties; one for the diagrams and glossary, 
and the other for the remaining subjects 
and for the preparation of a general re- 
port. These groups were composed in 
general of persons who had attended the 
three conferences. They had established 
friendly relations, and had become accus- 
tomed to working with each other over a 
period of eight years. 


Financing and Organizing the Study 


Experience with assembling material 
for the Paris Conference for only some of 
the EUSEC countries indicated clearly 
that a comprehensive comparative report 
covering engineering education and train- 
ing in all 15 (in 1961, 16) countries rep- 
resented in the EUSEC membership 
would require financial support. The 
Working Parties would require staff as- 
sistance, and there would be costs for 
necessary meetings and for publication. 
EUSEC authorized the solicitation of 
funds to assure the conduct of the under- 
taking. Accordingly approaches were 
made through the European EUSEC So- 
cieties for contributions from those so 
cieties or national agencies in their coun 
tries. The EUSEC Secretariat in New 
York approached the Ford Foundation 
and the Organization for European Eco 
nomic Cooperation for assistance. Prompt 
interest resulted, and assurances were ob- 


Nov. 196 


tained ¢ 
ing of 
Parties 
that ti 
cedure 
Phas 
Nation 
United 
of Ame 
ence W 
Parties. 
who wi 
to proc 
compat 
all of t 
study. 
Report 
was to 
Report 
Phas 
be app 
a Natic 
line. T 
particu 
tem of 
for the 
Pha: 
pointe 
Report 
outline 
Phase 
Pha 
prepar 
Natior 
Party 
tion o1 
ing Pa 
the ot 
Confe: 
ning o 
An 
orousl 
where 
descri 
eral sy 
trainir 
evalu: 
systen 
be ab! 
the m 
The 
Hagui 
totalir 


2. 
5. 
2 
6. 
4 


1. 52—No, 2 


‘is Confer. 
ts and the 
blished by 
Engineers 
Fesponses 
2ach of the 
ately pub- 
ties of Bel- 

and the 


heartened 
rial assem- 
to EUSEC 
ce be con- 
>, and that 
and com- 
omprehen- 
this rec- 
New York 
1 Commit. 
and Train- 
rking Par- 
| glossary, 
g subjects 
eneral re- 
nposed in 
ended the 
stablished 
me accus- 
her over a 


Study 


+ material 
y some of 
clearly 
ive report 
and train- 
itries rep- 
»mbership 
The 
staff as- 
costs for 
iblication. 
tation of 
he under- 
nes were 
JSEC So- 
those so 
1eir coun- 

in New 
yundation 
Eco- 
>. Prompt 
were ob- 


Nov. 1961 


tained of sufficient funds to hold a meet- 
ing of the Committee and Working 
Parties at The Hague in April 1959. At 
that time a detailed program of pro- 
cedure was developed as follows: 

Phase 1. Each of the comprehensive 
National Reports from Belgium, the 
United Kingdom, and the United States 
of America prepared for the Paris Confer- 
ence was to be reviewed by a competent 
assessor recommended by the Working 
Parties. Three assessors were authorized, 
who would determine revisions necessary 
to produce reasonably standardized and 
comparative reports to serve as models for 
all of the countries to be included in the 
study. An outline for a model National 
Report, approved by the Working Parties, 
was to be prepared and sent to National 
Reporters for each country. 

Phase 2. National Reporters were to 
be appointed for each country, to prepare 
a National Report conforming to the out- 
line. These reporters were to be persons 
particularly qualified to describe the sys- 
tem of engineering education and training 
for the country. 

Phase 3. Assessors were to be ap- 
pointed to review and edit the National 
Reports to assure their conformity to the 
outline and standards promulgated under 
Phase 1. 

Phase 4. The Working Parties would 
prepare a final report from the revised 
National Reports of Phase 3. Working 
Party I would be responsible for a sec- 
tion on diagrams and glossary, and Work- 
ing Party II for a general report covering 
the other elements considered at the Paris 
Conference and enumerated at the begin- 
ning of this paper. 

A major policy was adopted, and rig- 
orously adhered to throughout the study, 
whereby emphasis was to be placed upon 
descriptions and comparisons of the sev- 
eral systems of engineering education and 
training, with careful avoidance of any 
evaluations of the relative merits of the 
systems. It is hoped that any reader will 
be able to make his own evaluations from 
the material contained in the report. 

The Committee at the meetings at The 
Hague in April 1959 developed a budget 
totaling $60,000 regarded as necessary to 
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conduct the program as outlined and to 
deliver a report to the EUSEC meeting in 
Brussels in August 1960. The budget was 
larger than that originally contemplated 
for a survey of the EUSEC countries only, 
since OEEC had indicated that if it made 
a contribution it would desire a coverage 
of all of the OEEC countries, several of 
which did not have national societies as 
members of EUSEC. 


Contributions sufficient to underwrite 
the budget were received from the Ford 
Foundation, the Organization for Euro- 
pean Economic Cooperation, and through 
the engineering societies of Western Eu- 
rope. In spite of the short time for the 
conduct of such an undertaking, and the 
initial delays consequent upon financing, 
a report in English was delivered to 
EUSEC in 1960 as contemplated. Au- 
thorization for publication was received 
and the substantial task of editing and 
printing the three-volume reports, one 
set in English and one set in French, has 
required another year. 


The National Reports 


The National Reports contain a vast 
amount of data never before assembled 
dealing with the system of engineering 
education and training in each country. 
The material in the present report to 
EUSEC necessarily contains only a small 
fraction of the extensive data to be found 
in the National Reports, the preparation 
of which has in fact represented the most 
difficult and expensive part of the entire 
enterprise. Because of the volume and 
cost of reproduction of these reports, only 
enough copies were prepared for the use 
of the assessors, Working Parties, and 
Committee. However, the National Re- 
ports contain much information which 
should be of great value not only to the 
countries with which they deal, but to 
other countries as well. The Committee 
recommended strongly to EUSEC that it 
urge its constituent national societies, and 
indeed national societies and other agen- 
cies in non-EUSEC countries, to exercise 
every effort to have the National Report 
for that country reproduced for general 
distribution. There are constant requests 
from one national society to another, or 
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from one governmental agency to another, 
for detailed expositions of the system of 
engineering education and training in ef- 
fect. Availability of the National Reports 
for exchange purposes and to meet the re- 
quests for information which can be ob- 


tained readily only from these National - 


Reports will serve many purposes which 
cannot be met fully from the necessarily 
abbreviated descriptions in the present re- 
port. The National Report for the U.S.A. 
will be published by ECPD. 

National Reports, from which the infor- 
mation in the final Committee Report has 
been assembled, were received from the 
following countries: 


Countries Represented in EUSEC 


Austria Italy 

Belgium Norway 

Denmark Spain 

Finland Sweden 

France Switzerland 

West Germany United Kingdom 

Holland United States of 

America 
Countries Represented by OEEC 
but not in EUSEC 
Greece Ireland® 
Iceland Luxembourg 
Turkey 


Organization of Report 


Volume I of the Report deals mainly 
with a general description of the system 
of education, at all levels, for each of the 
several countries. Thus for each country 
there are the following: (i) a general 
statement of the system of education, 
(ii) a block diagram with explanatory 
notes, and (iii) a flow diagram, also with 
explanatory notes. These appear in the 
alphabetical order of countries. 

For purposes of readily comparing the 
systems of education in the different 
countries, the report utilizes the concept 
of “levels,” based generally on nominal 
age groups. The first level period is ap- 
proximately from 6 to 12 years of age; the 
second level is from 12 to 18 years of 


*Now represented in EUSEC 


age; and the third level is from 18 years 
of age onward. 


The block diagrams indicate the vari- 
ous routes of engineering and technical 
education from the last year of the first 
level up to the end of the third level ed- 
ucation when the first degree is usually 
received. The diagrams show various as- 
pects of the alternative routes which stu. 
dents follow toward particular educa- 
tional objectives. The flow diagrams show 
the relative numbers of students follow- 
ing the different educational routes based 
upon 100,000 leaving first level educa- 
tion. 


Volume II of the Report is a compara- 
tive study of engineering education and 
training in the EUSEC and OEEC coun- 
tries and deals more specifically with sec- 
ond-level and third-level education; prac- 
tical training; post first-degree education 
and criteria for professional recognition. 


Volume III of the Report is a glossary 
of terms used in the various National Re- 
ports. Where it has been necessary to 
use national terms in the text of Volumes 
I and II the words are underlined and, 
for a definition or explanation of such a 
term, the reader is referred to the glos- 
sary of terms. 


This glossary should be of great inter- 
est to engineering educators and practic- 
ing engineers, quite apart from its relation 
to the report itself. Many terms used in 
literature from foreign countries and in 
describing the qualifications of profes- 
sional engineers are quite misleading if 
given a literal translation. The definitions 
in the glossary, both in the English and 
French editions, are given in sufficient 
detail to render an adequate understand- 
ing of the true meaning of the terms. 


Objectives of Present Report 


The present report represents the first 
attempt at collaboration between the en- 
gineering societies of Western Europe 
and the United States of America to pre- 
sent a comprehensive, accurate, and ob- 
jective comparison of the national sys- 
tems of engineering education and train- 
ing in these countries. The differences in 
educational and professional philosophies, 
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4s well as language, have made this ef- 
fort extremely difficult. Nothing like it 
has been undertaken before. The great- 
est obstacle was the procurement of com- 
petent National Reporters, who would 
devote the considerable amount of time 
required to fulfill their tasks. Inevitably 
the National Reports, and hence the ma- 
terial abstracted from them in the present 
report, represent unequal levels of attain- 
ment. This has been further complicated 
by limitations on both money and time. 
Nonetheless, this report is a pioneering 
efort which it is hoped will mark a sig- 
nificant beginning toward consummation 
of the objectives which the Committee set 
for itself. These are to: 


1. Enhance the understanding among 
engineers of the Western World of the 
education of engineers in each of the 
countries. 


2. Describe processes of engineering 
education in one or more countries which 
may advantageously be adopted or modi- 
fied for use in other countries. 


3. Assist in validating the qualifica- 
tions of engineering graduates of one 
country for post-graduate education or 
professional practice in other countries. 


4. Promote comity among the engi- 
neers of the Western World, and else- 
where. Engineering is worldwide and 
international in character, and increased 
understanding among engineers will be 
conducive to increased collaboration 
among peaceful peoples everywhere in 
activities designed to produce greater 
prosperity and higher standards of living. 

The Committee realizes that this first 
undertaking of its kind presents less than 
afully comprehensive account of the sys- 
tems of engineering education and train- 
ing in all of the countries involved. It 
welcomes comments and criticisms, par- 
ticularly as it is charged by EUSEC to 
‘keep the matter of engineering educa- 
tion under review.” 


Acknowledgments 


The EUSEC Committee on Engineer- 
ing Education and Training was charged 
with the organization and conduct of the 
study. It consisted of M. Edmond Hianné 
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(U.S.A.), and Dr. Thorndike Saville, 
Chairman (U.S.A.). 

To assist the Committee EUSEC es- 
tablished two Working Parties responsible 
in general terms for the diagrams and 
glossary and the General Report, respec- 
tively. Working Party I consisted of Dr. 
Henry H. Armsby (U.S.A.), Professor 
Maurice Derron (Switzerland), Mr. F. H. 
Reid (United Kingdom), Ir. J. Ligthart, 
Secretary (Holland), and Dr. Ir. A. W. J. 
Meyer, Chairman (Holland). Working 
Party II consisted of Mr. Oskar Akerman 
(Sweden), Professor M. Louis Baes (Bel- 
gium), Dr. Harold Hazen (U.S.A.), Dr. 
Ing. Dino Zambetti (Italy), Mr. Brian G. 
Robbins, Secretary (United Kingdom), 
and Mr. F. E. Sleight, Chairman (United 
Kingdom). 

The truly international composition of 
the Committee and Working Parties is 
evident. All members devoted much time 
and thought to the project, which they 
gladly donated in the interest of its ac- 
complishment. 

The original draft of the report was in 
English. The task of editing it for publi- 
cation, and particularly the preparation 
and editing of a French version, was con- 
siderable. The difficulties consequent 
upon a great variety of specialized na- 
tional terms used throughout the report 
in describing the educational processes in 
different countries made most time con- 
suming the accurate rendition of the 
meaning of such terms in the glossary, 
both in English and in French. This task 
was superbly accomplished by an Edito- 
rial Working Party consisting of M. Ed- 
mond Hianné (Belgium), Mr. Brian G. 
Robbins (United Kingdom), and Ir. J. 
Ligthart, Chairman (Holland). 

There were 19 National Reporters, 5 
assessors, and several staff assistants who 
participated significantly in the work con- 
nected with the study. A complete list of 
all persons contributing in a major way to 
the undertaking is given in the report. 

The report will be distributed in the 
United States by the American Society of 
Civil Engineers, which has acted as treas- 
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urer during the conduct of the study. The EUSEC and OEEC Countries; and 4 
three volumes of the report are entitled | Glossary of Terms Used in Engineering 
respectively: A Description of the Sys- | Education and Training in the EUSEC 
tems of Engineering Education and and OEEC Countries. A nominal price of 
Training in the EUSEC and OEEC _ $3.00 has been established for the three. 
Countries; A Comparative Study of En- volume set in the hope of ensuring a wide 
gineering Education and Training in the _ distribution. 


INTEGRATED CURRICULUM AT BROWN 


Engineering students at Brown University will be able to earn the bachelor of 
science and master of science degrees in their field in five years under a new in- 
tegrated curriculum that went into effect this fall. 


Under the curriculum in effect until now, one and a half to two years of work 
above the undergraduate level have generally been required to attain the master of 
science degree in engineering, according to Professor Paul S. Symonds, division 
chairman. 

The new program is designed to attract students of high ability whose immediate 
interests tend towards applied research and advanced design and development, as 
distinguished from the doctoral program, which is designed for students pointing 
towards a career in basic research and teaching in engineering science. 


“The program for the Sc.M. is intended to be different from that for the Ph.D. 
in the extent of training but not in the quality of work or of student,” Professor 
Symonds said. “There is a real national need for more people with training afforded 
by a high level Sc.M. program in engineering. Such training provides a bridge from 
developments in research in the engineering sciences to the solutions of problems of 
modern advanced technology.” 

The main effect of the new integrated program is to make it possible for selected 
Brown undergraduates to complete a program leading to the master’s degree in five 
years without sacrifice of the previous high quality. 

The decision to enter the integrated Sc.B.-Sc.M. program will be made tenta- 
tively at the start of the sophomore or junior year, and definitely at the start of the 
senior year. The student in his fifth year will be enrolled in the Graduate School 
and eligible for the regular fellowship aid available at that level. 

If for any reason a student should decide to stop at the end of the fourth year, 
there would be no penalty involved, since he would by then have completed all re- 
quirements for the Sc.B. degree. 

In his senior year, the student will spend time equivalent to one or two courses 
on an independent research or design project, with supervision by a faculty advisor. 
He will continue this project through his fifth year and write a thesis describing it. 

One effect of the new program, Professor Symonds said, should be to attract into 
graduate study a higher proportion of Brown’s qualified undergraduates in engineering. 
There will be no effect, he said, on the Sc.M. or Ph.D. programs of students who 
come to Brown from other colleges and universities. Of the Brown undergraduates 
who enter the integrated program there will undoubtedly be some who become 
attracted into a doctoral program. 
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Engineering Education in Indonesia 


DOEDI SOEMAWIDJAJA 


Educational and Cultural Counselor of the 
Indonesian Embassy in Washington, D. C. 


I hope that my speech will be able to 
give our distinguished audience a brief 
picture of the problems in the field of 
education, particularly, in the education 
of engineers, faced by the people of In- 
donesia, who number about 93 million, 
and that it may bring about an under- 
standing of a people, who, since their 
independence 15 years ago, are struggling 
with their utmost effort for progress in 
all fields of endeavor. 

It is generally true, that colonizing 
countries do not pay attention to educa- 
tion for the natives, for good education 
would become a great disadvantage to 
the colonizers. 

Education and instruction were merely 
given to produce certain personnel that 
were profitable to capital invested in 
their colonies. It is not surprising then 
that in Indonesia, which had been under 
the Dutch domination since the 17th cen- 
tury, a technical school of university level 
for the education of future engineers was 
not established until 1920. 


Other schools of higher learning estab- 
lished in Indonesia before our independ- 
ence in 1945, were the School of Law in 


Presented at the Annual Meeting of 
ASEE at the University of Ken- 
tucky, June, 1961. 


Djakarta, 1924, and the School of Medi- 
cine, in the same city in 1927. The total 
students enrolled in three schools in 1936 
was only 1000. 

Similarly, the economic structure was 
arranged in such a way that only those 
materials were produced which could be 
sold by the colonial power at large profits 
in the world market. To enforce compul- 
sory crop cultivation, laws were enacted 
under the name of “Cultuur Stelsel” in 
Indonesia in the 19th century. 

The colonies, at the same time, were 
also fertile territories to become markets 
for goods manufactured by the colonizing 
countries. In short, these were the condi- 
tions in the colonies, because of the lack 
of concern on the part of the colonizer to 
provide education and instruction for the 
subject people. 

During the Dutch period about 93 per 
cent of the Indonesian people did not 
know how to read and write. This prob- 
lem of illiteracy existed not only in In- 
donesia but in other colonized countries 
as well. It is no wonder that there is 
currently a very great thirst for learning 
and for rapid progress in these newly 
independent countries of Asia and Africa. 


‘Young nations fully realize that the 
building of states must be carried out 
through education that is in harmony 
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with the needs and ideas of their people. 
We are aware that with the right kind of 
education man can be brought closer to 
his natural resources. The ability to ex- 
ploit these resources and to bring pros- 


perity to the people can only be achieved. 


through education. 


The development of education in my 
country, including education for engi- 
neers, cannot be separated from the his- 
tory of education in the colonial period. 
To give you a closer picture of this de- 
velopment and to be able to give an 
evaluation of our engineering education, 
I should like to present the following 
figures on education at the end of the 
Dutch regime and the 1960 figures for 
comparison: 


1942 1960 
Elementary 
Schools 
Students 2.4 million 8 million 
(most (all 
3-years course) 6-year course ) 
Secondary 
School 
Students — less than 50,000 800,000 
College 
Students 
(faculties ) 1,800 45,000 
(ten universities ) 
Illiteracy 93% 
Population around 75 million 90 million 


From these figures, one may conclude 
that higher learning was sadly neglected. 
There was not a single complete univer- 
sity for the then population of about 75 
million, except only a Technical Faculty 
in Bandung, which produced civil engi- 
neers; one Law School (faculty) and one 
Medical School in Djakarta. Indonesia at 
that time had only 200 civil engineers 
and 20 agricultural engineers. It can also 
be added that there were only ten eco- 
nomists and two Indonesian professors in 
the whole of Indonesia. 


For a country which produced so much 
wealth from oil, tin, coal, and other na- 
tural resources, as well as agricultural 
products for the world market, such as 
rubber, tea, coffee, tobacco, kapok, spices 
and copra, it is easy to see that it is 
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ridiculous, indeed, to have such a small 
number of engineers. 

It can also be added, that there is stil] 
so much to be explored in the field of 
mining in other regions of Indonesia, 
which will certainly open up new sources 
of wealth and income which will enrich 
the country even more than ever before. 


The extension of territory of exploita- 
tion and the intensification in the method 
of work need to be carried out, to enable 
further increase of yield, not only in 
quantity, but also in quality. 

The Indonesian government is cur 
rently busily engaged in building up the 
country, based upon the Overall Con- 
struction Pattern prepared by National 
Planning Bureau, and which has been 
approved by the Peoples Council (Parlia- 
ment) Madiclis Permusjawatan Rakjat at 
the end of 1960. 

In this framework many of our stu- 
dents are being sent abroad to study in 
various sciences to help carry out the 
task of overall construction upon their re- 
turn to Indonesia. 

During the colonial period the great 
emphasis was upon what is called alge- 
meen vormend onderwys (general edv- 
cation) “to know something about every- 
thing.” For a newly independent country 
like Indonesia, possessing such great na- 
tural wealth, the emphasis should be on 
technical education. The people of In- 
donesia who live amidst an ideal environ- 
ment with fertile soil, great wealth of 
natural resources, seas rich in marine life, 
will remain poor if they do not have the 
training to exploit these riches for home 
as well as foreign consumption. 

We are fully aware that the skill and 
ability to exploit wealth must be attained 
through specialized education, particu 
larly engineering education at university 
level. For this reason, the Department of 
Basic Education and Culture has estab 
lished a separate section which adminis- 
ters specialized studies, and a separate 
department called “Department of Higher 
Learning and Science.” 


Technical Engineering School 


Let us look at the development of the 
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Technical Engineering School in Indone- 
sa. During the First World War, in the 
Dutch period, the business enterprises in 
Indonesia, which were entirely in the 
hands of foreigners, faced the danger of 
having their supply of technicians severed 
fom their sources in Europe. This 
brought about a feeling of uncertainty 
among the entrepreneurs, and pressed by 
conditions of the time, they realized the 
necessity for having a technical engineer- 
ing school in Indonesia, to meet their 
need for technicians in case their relations 
with Europe were broken. 


As an initial step toward this goal, 
these entrepreneurs formed a committee 
to organize Koninklyk Instituut voor Hoo- 
ger Technisch Onderwys (Royal Institute 
for Higher Technical Education) at the 
beginning of 1917, and an Educational 
Advisory Council was formed in the same 
year to formulate an educational plan for 
the technical engineering school. 


The Advisory Council decided that the 
program of study at the technical engi- 
neering school would require four years. 
The opening of the School was set for 
1922, and it was decided to establish the 
school in Bandung (West Java) under the 
name of Technische Hogeschool, a pri- 
vate school, but enjoying government 
subsidy. The diplomas were to be of 
equal rating with diplomas from the 
Technische Hogeschool in Delft (Hol- 
land). 


On July 3, 1920, the Technische Hoge- 
school was officially opened in Bandung, 
two years ahead of schedule. For the 
time being this school offered only courses 
in road and water-system construction 
(civil engineering), while a curriculum in 
chemical engineering remained in the 
planning stage. 

Thus, a quarter of a century before 
Indonesia’s independence, the people of 
Indonesia were introduced to the first 
school of higher learning which was to 
produce engineers. 


Unfortunately, due to the very high 
cost of tuition, the great majority of our 
people could not afford to send their chil- 
dren to this school. The number of stu- 
dents enrolled at the opening was 28, 
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with a teaching staff of 6 professors and 
teaching assistants. In 1924, this school 
turned out 12 engineers. In the same year 
the school was turned over to the Nether- 
lands East Indies government. 

By the end of 1935, the following 
teaching facilities were available: 


1. Natural Science Laboratory 

2. Hydraulics Laboratory 

3. Hydro Electro (Central) Labora- 
torv 

Technical Mechanic Laboratory 
Transportation Engineering Labo- 
ratory 

6. Soil Mechanics Laboratory 

7. Sanitary Engineering Laboratory 


In 1940 and 1941, the divisions of 
Chemical Engineering and Mechanical 
Engineering were added respectively. At 
the outbreak of war in the Pacific, the 
Technical School had produced 213 civil 
engineers. The war and consequently the 
Japanese occupation from 1942-1945 
gravely hindered the school’s growth. 

With the fall of Holland and prior to 
the outbreak of war in the Pacific the 
Dutch professors were conscripted into 
the Dutch military service, so that the stu- 
dents were left on their own. With an- 
ticipated disruption, movable teaching 
and laboratory equipment were put away 
for safekeeping, some of them with staff 
members. 


Under the Japanese 


After the Japanese forces entered the 
city of Bandung, they converted the 
school building into their military head- 
quarters. Several months later at the re- 
quest of the Dutch professors and coin- 
ciding with the Japanese military's inter- 
est, the laboratories were reopened under 
the auspices of the “Institute of Tropical 
Sciences.” 

For the Dutch professors, the reopen- 
ing of the laboratories meant postpone- 
ment of their commitment into intern- 
ment camps, aside from the opportunity 
for them to continue research which they 
had started before the war. In the end, 
however, they too were interned. 

As a continuation of the Institute of 
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Tropical Sciences and as an attempt to 
win the hearts of the Indonesian people, 
especially to regain their trust which had 
worn thin among the Indonesian intelli- 
gentsia, the Japanese military government 
reopened the Technical Engineering 
School on April 1, 1944, and for the first 
time since the colonial government, it 
bore an Indonesian name, Sekolah Teknik 
Tinggi. 

The School offered a three-year course 
in the following fields: 1. civil engineer- 
ing, 2. chemical engineering, and 3. elec- 
trical mechanical engineering. 


Enrollment of new students was lim- 
ited to a maximum of 30, plus the accept- 
ance of old Technische Hogeschool stu- 
dents. During the Dutch regime, the 
Technical Engineering School was under 
the charge of a Dutchman; whereas, dur- 
ing the Japanese occupation its director 
and a majority of the teaching staff were 
Japanese. Here again, for the first time, 
Indonesian teachers were given the op- 
portunity to be included on the teaching 
staff. The Japanese professors taught in 
Japanese and used English when neces- 
sary to give additional explanation. 


The Indonesian teachers were allowed 
to conduct instructions in Bahasa Indone- 
sia, the national language, for the very 
first time since the Dutch colonization 
some 350 years ago. 


The students, aside from receiving 
training in technical sciences, were also 
taught the Japanese language, military 
science and the spirit of nationalism. The 
library was stocked with books in Jap- 
anese. During the Japanese occupation 
five civil engineers were graduated. (The 
Japanese phase of the Technical Engi- 
neering School ended with the proclama- 
tion of Indonesian independence on Aug- 
ust 17, 1945). 


After Indonesian Independence 


After the proclamation of independ- 
ence the school reopened under the same 
name, Sekolah Teknik Tinggi, as it was 
named during the Japanese occupation, 
under the directorship of Professor Engi- 
neer Rooseno, an Indonesian. In view of 
conditions at that time, it was not possi- 
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ble for students to devote full-time t 
their studies. Students, in general, took 
up arms for the defense of the newly jn. 
dependent state, so that courses could not 
be given in an organized manner. 

As a result of the Dutch military ad. 
vances in several areas of Indonesia, Pro. 
fessor Rooseno and his Indonesian staf 
moved from Bandung to Jogjakarta ip 
Central Java in November 1945, wher 
the Technical Engineering School opened 
for instruction in the middle of 1946, and 
were able to offer a four-year program ip 
civil engineering. The courses in me 
chanical/electrical and chemical engi. 
neering could only be completed up ty 
propaedeutic II level. In 1947, many of 
the mechanical and chemical engineering 
students with Propaedentic II diploma 
were sent to India to finish their educa. 
tion. The school in Jogjakarta was closed 
again due to the second Dutch militay 
action in December 1948. 

After the transfer of sovereignty from 
the Dutch at the end of 1949, the Tech- 
nical Engineering School in Jogjakarta 
was reopened again but offered only civil 
engineering. Students who were for 
merly enrolled in mechanical and cheni- 
cal engineering were permitted to con- 
tinue their studies at the faculty of Tech- 
nical Sciences in Bandung which had te 
opened under the Dutch when they re 
occupied the city of Bandung. 

The Technical Engineering Schoo 
which was set up in Jogjakarta by a core 
of Indonesian teachers from Bandung, 
became the Technical Faculty of Gadjah 
Mada University when the university wa 
officially inaugurated as a State Univer 
sity in August 1950. 

Aside from the Technical Engineering 
School, whose history continued in Jog 
jakarta, the Dutch regime revived the 
school in Bundung and made it a part of 
a university named nooduniversited 
(emergency university) as a faculty of 
Technical Sciences. This again was re 
named University of Indonesia in Mareh 
1947, as the Faculty of Technical Sc: 
ences, which included civil, chemicd 
and mechanical engineering divisions. 

The course of study was five years to 
parallel that of the Technical Engineering 
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school in Delft, Holland, in order to guar- 
antee the continuity of study for students 
fom other divisions whose studies could 
not be completed at the Faculty of Tech- 
nical Sciences in Bandung. 

In the beginning, the courses in min- 
ing and electrical engineering in Bandung 
were available only for the first two years, 
and it was necessary to complete the 
study at the Technical Engineering School 
in Delft, Holland. 

The system of tests used at that time 
was conducted through examinations held 
atthe end of each academic year, for di- 
plomas in the following consecutive or- 
der: 

P 1. (propaedeutic, part I); P 2. (pro- 
paedeutic, part II); C 1. (candidate, part 
I); C 2. (candidate, part IT) and the en- 
gineer's diploma. 

With the transfer of sovereignty the 
kadership of existing universities and in- 
stitutions was turned over to Indonesia. 
However, in the early stages, Dutch 
teaching staff was retained because of the 
necessity for the functioning of the Tech- 
nical Faculty, and this was set forth in a 
Cultural Co-operation clause in the 
agreement of the Round-Table Confer- 
ence with the Dutch Government. 

The process of Indonesianization of 
this faculty which was necessary in order 
to guarantee its national character was 
not a simple matter, especially since the 
number of Indonesian staff was small. 

At the time of its opening the Tech- 
nische Hogeschool had only a Division 
for Road and Water Construction (civil 
engineering). Today, the Technical Fac- 
uty has expanded to include the follow- 
ing divisions: 

1. Road and Water Construction 
(civil engineering) ; 

Chemical Engineering; 
Mining Engineering; 
Electrical Engineering; 
Mechanical Engineering; 
Engineering Physics; 
Geodesy; 

. Architecture and Plastic Arts. 

In order to be able to have a complete 
picture of their development let us view 
each division separately: The Division 
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of Road and Water Construction (civil 
engineering) is the oldest division of the 
Technical Faculty in Bandung. 


Civil Engineering 

The program of study for civil engi- 
neers, according to the new schedule, 
takes four years, or eight semesters. In the 
fifth semester students are permitted to 
choose between two fields: one, specializ- 
ing in studies dealing with water, such as 
canals, irrigation, bridges and dams; and 
the other dealing with land which in- 
cludes soil mechanics, construction and 
maintenance of buildings, resource de- 
velopment, etc. 

The division of civil engineering has at 
its disposal the use of five laboratories: 
1. mechanics laboratory, 2. structural 
models laboratory, 3. irrigation labora- 
tory, 4. soil mechanics laboratory, 5. hy- 
draulics laboratory. 

Approximately 4000 books and 1000 
magazines comprise the library. 


Chemical Engineering 


The purpose of the chemical engineer- 
ing program is to produce capable tech- 
nicians to develop to its fuilest capacity 
the great abundance of our natural re- 
sources for increased prosperity. These 
technicians can be of great service to our 
industries, research foundations, Govern- 
ment agencies and in the field of educa- 
tion. 


The chemical engineering division has 
seven laboratories: 1. physical chemis- 
try/basic laboratory, 2. analytical /inor- 
ganic chemistry laboratory, 3. microbiol- 
ogy laboratory, 4. organic chemistry lab- 
oratory, 5. unit operations/process lab- 
oratory, 6. chemical engineering labora- 
tory, 7. special technology laboratory. 

Its library has about 1000 books /titles 
and some 5000 magazines. 


Mechanical Engineering 


The mechanical engineering program 
requires four and one-half years. The first 
two years are for courses in exact and nat- 
ural sciences and technical sciences, 
which are basic requirements for engine 
construction which is given intensively in 
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the third year. In the fourth year, there 
is specialization with a choice of one ma- 
jor and two elective subjects. 


The mechanical engineering division 
has one engine laboratorium and a ma- 
chine shop. It has a library of approxi- 
mately 1500 books. 


Electrical Engineering 


The program of study for electrical en- 
gineers is four years. In the first two 
years, subjects are taught which will serve 
as a foundation for the remaining two 
years, in order that the students may have 
a good basic background. In the last two 
years, students are given systematic ex- 
planation regarding electrical engineering 
science. At the beginning of the second 
half of the course, the student decides on 
his major field, whether he should spe- 
cialize in: a. the field of electrical power 
techniques; or, b. the field of telecommu- 
nication techniques. 

The electrical engineering division 
has an electric power house laboratory 
and a library of about 2500 books plus 
approximately 750 magazines. 


Mining Engineering 

The duty of a mining engineer is to 
make available the minerals which are 
present in Indonesian soil for the use of 
mankind, and if necessary to change 
these to materials for consumption. The 
mining engineering program is a four-year 
course. At the end of the first two years 
the student can take a complete prepara- 
tory examination. After the completion 
of this examination, he has a choice of 
pursuing either: a. the field of explora- 
tion, or b. the field of general mining 
techniques. 


Engineering Physics 

Engineering physics has the following 
laboratories: 1. electricity measurements, 
2. electron optics, 3. electronics, 4. atomic 
physics, and 5. laboratory for physics of 
continuum. 

Aside from these laboratories, the en- 
gineering physics division also has work- 
shops for glass-blowing and for making 
instruments. To carry out further re- 
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search in scientific developments, it has 
plans for additional laboratories for acous. 
tics, illumination, heat transfer, pur 
physics, cosmic rays, and X-ray. The En. 
gineering Physics Library includes some 
2400 books and 67 magazines for re. 
sources. 

An engineering physics diploma js 
given after successful completion of the 
following examinations: 


1. Preparatory examination (divided 
into two parts: the first part is given at 
the end of the first year, and the second 
part at the end of the second year). 


2. Candidate examination is held at 
the end of third year. 


3. Engineer’s examination. 


Aside from training future physicists, 
it also trains metrologists, who have in 
the past few years taken an important role 
in the industries in Indonesia. 


There are plans for training nuclear 
engineers, as soon as facilities and equip- 
ment for laboratory and research can be 
made available for instruction. 


Geodesy 


Although this division has made prog- 
ress from its early stages, it is still far be 
hind in the matter of equipment, when 
compared to the rapid advances made in 
the field of geodesy in other countries. 
The geodetic engineering program is a 
five-year curriculum. Its library 
around 1500 books. 


Architecture and Plastic Arts 


The division of architecture and plas 
tic arts is divided into two sections, the 
plastic arts section and a section for archi- 
tecture. 


The plastic arts section is concerned 
with providing theoretical knowledge and 
technical know-how, aside from develop- 
ing the aesthetics and creative expressions 
of the student. In all courses the essence 
of artistic problems is emphasized in order 
to open ways of action and encourage 
ment, to instil in students the will to work 
in the direction of scientific knowledge 
and artistic expression. Programs of study 
in plastic arts may be selected from the 
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ollowing fields: a. painting art, b. sculp- 
ture, c. decorative or art design, d. 
gaphical and illustrative art, e. plastic 
arts education. 


A student is free to choose from the 
diferent offerings or on the advice of his 
counselor, in accordance with the stu- 
dent’s ability. There is an examination at 
the end: of each academic year, the last 
of which is at the end of the fourth year. 
The plastic arts section has a library of 
about 3000 books and 80 different maga- 
ines. 

The curriculum for an architectural en- 
gineer requires five years of study. It is 
divided into three parts. The first part 
requires two years of basic preparation. 
The second part, also of two years, deals 
with actual courses in architecture, while 
the third part, which lasts for a year, is 
reserved fully for planning of important 
constructions in their chosen field of spe- 
cialization. A student may select from 
one of the following specializations: 1. 
utilities structures, 2. monumental archi- 
tecture, 3. housing or city planning. 

Aside from the libraries in these divi- 
sions, there is also a Central Library com- 
prised of 38,000 books and more than 
1000 different scientific magazines. 


Obstacles to Development 


When one follows the foregoing expla- 
nation with regard to the development of 
various divisions in the Technical Fac- 
ulty, one may easily get the impression 
that we did not encounter any difficulties. 
The truth is that there were many diffi- 
culties we had to encounter, so much so 
that they were obstacles which hindered 
our educational development. 


The appointment of an Indonesian, 
Professor Soetedjo, as director of the 
Technical Faculty for the academic year 
1953-1954, represented an important 
step toward the Indonesianization of the 
Technical Faculty. 


In 1950, the number of Dutch profes- 
sors exceeded the number of their Indo- 
nesian counterparts, but gradually the 


Dutch professors were replaced by pro- 
fessors from other countries. At the same 
time, we were sending our students 
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abroad who would be members of the 
teaching staff after completion of their 
study and return to Indonesia. The plans 
for recruitment of foreign teachers on in- 
dividual contract basis encountered sev- 
eral difficulties. Aside from the time-con- 
suming procedures, there was no certain- 
ty that the continuity of studies could be 
maintained for the students. The sending 
abroad of future teachers, however, could 
not be expected to bring results within a 
short period. 

Therefore, in order to avoid these dif- 
ficulties and to expand and improve our 
facilities as well as curriculum, an affilia- 
tion program between the Technical Fac- 
ulty and the University of Kentucky was 
initiated in July 1956. With the establish- 
ment of this affiliation, a Kentucky Con- 
tract Team was sent to Bandung to assist 
in the teaching at the Technical Faculty, 
and to assist the Faculty with laboratory 
equipment, books and other educational 
materials. The professors from the Ken- 
tucky Team taught at the Faculty, with 
Indonesian professors as their counter- 
part. 

Whenever necessary, because of the 
lack of sufficient Indonesian professors, an 
affiliation professor was appointed head 
of a division. Mutual understanding and 
appreciation between the affiliation pro- 
fessors and their Indonesian counterparts 
were essential requisites for maximum re- 
sults. 

But this affiliation will not continue for- 
ever, so that every effort must be made in 
order that, at its termination, the Techni- 
cal Faculty will be able to stand on its 
own feet without the assistance of foreign 
professors. Another fact which gave rise 
to many difficulties in the development of 
the Technical Faculty was the increasing 
number of students, which was out of 
proportion with the facilities available, 
and which overloaded the teaching ability 
and capacity. 

In this connection, it can be stated that 
the number of students has multiplied 
about ten times during the years between 
1950 and 1960. Therefore, it has been 
necessary since 1955 to use a system of 
entrance examination for admission to the 
Technical Faculty. 
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Still another difficulty faced by our stu- 
dents was in the language. Formerly, be- 
tween 1949 and 1952, courses were given 
mainly in Dutch and in Indonesian, 
whereas they were now given in Indone- 
sian and in English. 

In the beginning, the courses in Eng- 
lish met with difficulties, but fortunately, 
these difficulties were gradually over- 
come. At the same time, there were 
changes in the libraries, for textbooks in 
Dutch had to be changed to English text- 
books. 


This is the story of the development of 
the Technical Faculty in Bandung, the 
oldest school of higher learning in Indo- 
nesia. I would like to add here, that since 
the beginning of 1959, this Technical 
Faculty has merged with the Faculty of 
Exact and Natural Sciences into a sep- 
arate institution, and has since been 
named the “Institute of Technology” at 
Bandung. The Institute of Technology 
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has the status of a university and hy 
three departments: 


1. Department of Technology 

2. Department of Exact and Natuml 
Sciences 

3. Department of Chemistry / Biology 


Through its three departments, the pu. 
pose of the Institute of Technology is tp 
train engineers who are urgently needed 
for service in the national reconstruction, 

In closing, may I, on behalf of my peo 
ple and government, take this opportu 
nity to express my thanks and apprecia. 
tion to the government of the United 
States and to the University of Kentucky, 
and to many private organizations fo 
their assistance to us in the field of higher 
education. 

I feel that such programs are most de. 
sirable and useful for the progress of ou 
country and people. More important, | 
feel that such programs are gestures of 
your friendship and good will. 


ENGINEERING EDUCATORS FAVOR CHANGES IN CURRICULUM 


A majority of the nation’s civil engineering educators favors major changes in et- 
gineering education, including a pre-engineering program and extending the total 
period of education, according to the American Society of Civil Engineers. 

The opinion of the educators was obtained in a mail ballot conducted by the 
Society. Results were analyzed by ASCE’s Committee on Engineering Education, 
assisted by a special advisory group representing other engineering agencies concerned 
with engineering education. 

Balloting of the educators followed the 1960 Conference on Civil Engineering 
Education, held at the University of Michigan, Ann Arbor, to which official delegates 
from 140 schools with accredited curricula in civil engineering were invited. The edv- 
cators voted on resolutions, all related to improvement in engineering education, which 
had been presented at the Ann Arbor meeting. 

Among the conclusions reached after a study of the ballots were the following: 

1. That there is an overwhelming sentiment for promoting the growth of graduate 
study in civil engineering and for the establishment of graduate professional schools of 
engineering. 

2. That a majority is in favor of moving toward a pre-engineering program and 
in favor of extending the total period of education. 

3. That an overwhelming majority is in favor of raising the standards of per 
formance and ethics in the profession by taking a firm stand on these matters through 
the American Society of Civil Engineers and Engineers’ Council for Professional De 
velopment, and in favor of taking an articulate position on the importance of basit 
scientific and cultural subjects. 


FRANK 


Assistant 
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Opportunities in World Food Production, 
Processing, and Distribution 


FRANK J. WELCH 


Assistant Secretary, 
U. §. Department of Agriculture 


The entire history of civilization has 
been one of recurring famine. The cer- 
tainty of three meals a day has never 
been the rule, but the exception to the 
rule. 

Even now, the inhabitants of two- 
thirds of the globe live in poverty with 
not enough food to sustain physical and 
mental vitality or even to keep alive the 
hopes of a better life. 

But at the same time that so many 
people are malnourished or hungry, a seg- 
ment of the world’s population—for the 
first time in history—has freed itself of 
the fear of famine. American agriculture 
has demonstrated to the world a capacity 
to produce and distribute on a year-round 
basis enough food of good quality to meet 
the nutritional needs of every man, wom- 
an, and child in this country, and still 
have abundant supplies left over to feed 
ahungry world. 

This is one of the most significant 
breakthroughs in human history. We have 
shown—through our amazing productivity 
-that science combined with great de- 
termination and effort can wipe out hun- 
ger, famine, and disease, and allow peo- 
ple everywhere the opportunity to fulfill 
their individual destinies. 

We can now envision freedom from 
hunger as not only a practical possibility, 
but a needed practical objective for all 
the world. I say this with the full realiza- 


Presented before Agricultural En- 
gineering Division of the American 
Society for Engineering Education, 
Lexington, Ky., June 30, 1961. 


tion of the enormous problems involved. 
The fulfillment of this age-old dream will 
involve the application of science and 
technology on a worldwide scale. 

The remarkable success story of our 
own agriculture is largely the result of 
applying science and technology through 
every discipline related to agriculture. 

Certainly one of the most important has 
been the progressive multiplication of 
man’s energies through advances in agri- 
cultural engineering. Man’s output of 
roughly one-twentieth of a horsepower is 
barely enough to perform the smallest 
agricultural operation. But when man 
learned to harness his mind instead of his 
body and turned out mechanized equip- 
ment to do his work for him, he un- 
leashed a major worldwide revolution. 
And ever since, agricultural engineering 
and the many disciplines making up agri- 
culture have been discovering, inventing, 
and developing ways to improve our 
farming efficiency and increase our agri- 
cultural productivity. 

In 1940, the American farmer pro- 
duced enough food and fiber to support 
himself and 10 others. Today, he pro- 
duces enough for himself and 24 others. 
He has nearly tripled his output of work 
in 20 years. 

Furthermore, our record levels of food 
and fiber production today are being 
forged by a steadily decreasing percent- 
age of our total population. Less than 
nine per cent of our people now live on 
farms. And between 8 and 10 per cent of 
our total labor force is employed in agri- 
culture. 
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This means, then, that one-third fewer 
farmers produce food and fiber for one- 
third more people than 20 years ago. 
Never have so few farmers fed so many 
consumers so well, as in our nation today. 

By way of contrast, 45 per cent of the 
Soviet labor force is employed in agri- 
culture. One Soviet farmer can produce 
enough food and fiber to feed himself and 
between four and five others. 


Over 70 per cent of India’s labor force 
is required to meet the nation’s food and 
fiber needs. And in terms of efficiency, 
one Indian farmer produces enough for 
himself and between three and four 
others. Diets, however, are not adequate. 


In Poland, about 40 per cent of the 
people still work in various farming en- 
terprises, and one Polish farmer provides 
enough for himself and between five and 
six others. Colombia, a relatively unde- 
veloped but rapidly developing nation, 
numbers over 50 per cent of its labor 
force in agriculture. And a farmer in that 
country can produce enough to feed 
about five others besides himself. 


The newly developing nations of Africa 
represent a somewhat harsher picture. 
The vast majority of that continent’s 250 
million people are now and will continue 
for some time to be engaged in agricul- 
ture. Nigeria—one of the biggest, best-de- 
veloped, and most populous African na- 
tions—still shows 80 per cent of its peo- 
ple in agricultural pursuits. 


The real test of agricultural produc- 
tivity lies in the food-buying power of the 
consumers in terms of real wages. And 
here in America, our agricultural suc- 
cesses have mostly benefited the con- 
sumer. He can buy a year-round nutri- 
tious and varied diet for himself and his 
family for about one-fifth his take-home 
pay—working fewer hours than in any 
other country. Furthermore, he’s spend- 
ing two per cent less today for food than 
in 1939, and he’s eating better than he 
was then. 


Few of us appreciate this kind of pro- 
ductivity until we see how consumers in 
other nations fare. It’s common in most 
countries for people to spend a third to 
a half or even more of their incomes for 


food. The people of Nigeria, for example 
spend roughly three-quarters of their ip. 
come for food; India, over 60 per cent: 
Poland, 50 per cent; Colombia, betwee, 
40 and 45 per cent. The French spend 
about 35 per. cent of their incomes fo; 
food; the Italians, over 45 per cent. 


I emphasize these contrasts to show the 
contributions of our agricultural produe. 
tivity and its potential to the world 
Some of this potential is already being 
realized in our food assistance and tech. 
nical training programs. As you know, ou 
agricultural abundance has been shared 
by many nations to prevent hunger, mal 
nutrition, or famine. 


The Long View 


Unfortunately, there are many areas ij 
the world where food and _ fiber ar 
chronically lacking in various degree 
either in quality or quantity, or both 
This makes it imperative that we ap 
proach our food assistance programs from 
a long view . . . from a broad, worldwid 
standpoint. We must do more than meet 
emergency food deficits as they occu 
throughout the world. We must help the 
world’s agriculture provide enough now: 
ishing food for all nations everywhere, 
within the limitations imposed by culture, 
tradition, and needs. 


We must first learn more about foreign 
needs. 

One highly important step in this diree- 
tion has already been taken. The first 
overall picture of world food problems 
has been developed by a special tas 
force of experts in the field of intern: 
tional food and agriculture. 


Such worldwide food shortages ate 
extremely difficult to measure quantite 
tively. But it is possible to express the 
nutritional value of the foods people eat 
in terms of our agricultural production. 


Thus, in this highly simplified but use 
ful way, we find that the estimated worl 
food shortage for 1962 is roughly equive 
lent to 35 per cent of our annual mik 
production . . . plus 40 per cent of ou! 
annual dry bean and pea production ... 
plus 120 per cent of our annual wheit 
production. 
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The world will not automatically elimi- 
sate its food deficit by producing these 
amounts of food. The figures simply give 
rough idea of the dimensions of the 
world food shortage. 

Total calories and total proteins—espe- 
dally animal protein— are very low for 
populations of Western Asia, Africa, the 
Far East, Mainland China, and _ large 
sarts of Latin America. The effect of such 
shortages is to make the populations more 
winerable to certain deficiency diseases, 
and to reduce the vitality and energy that 
isnecessary for national development. 

Where we can, we share our agricul- 
tural abundance fully. We also share our 
technical knowledge to help nations help 
themselves. With these approaches, we're 
making progress in closing the world 
fod gap, despite the enormous educa- 
tional, sociological, and economic barriers 
tanding in the way. 

Our Food for Peace program to dis- 
tribute our agricultural abundance where- 
eer human needs exist is a basic ap- 
proach that can help foster good will, 
good health, and economic progress. Vari- 
ous governments and many private agen- 
ties are participating to make this a 
geat push forward to alleviate the mis- 
eies brought on by malnutrition or hun- 
ger. 

More than 1,000 American technicians 
awe now working in newly developing na- 
tions throughout the world, translating 
agricultural science into better living for 
nillions. 

Thousands of agricultural visitors from 
ther countries come here to study our 
agricultural research and education, and 
wr food production and distribution 
methods, in the hopes that similar tech- 
niques can be applied to their countries. 


Many voluntary organizations, other 
industrialized nations, and several agen- 
ties of the United Nations contribute in 
elective worldwide programs to lift the 
threat of hunger. 


Producing Stable Economies 


Again, as part of our plan to help other 
tations improve their agriculture, we're 
working to improve their systems of food 
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production and distribution. The ultimate 
challenge will not be how much food we 
can give to other nations. Rather, it will 
be in the success of our attempts to help 
other nations achieve a stable economy 
based on a prosperous agriculture. This 
is a difficult task that calls for an inte- 
grated approach. 


It is not enough, for example, to estab- 
lish irrigation projects and other isolated 
farm development projects. We also need 
disease-resistant, specialized crops _tai- 
lored for the local environment. We need 
soil fertilization and pesticides. We need 
machinery to harvest the crops. We need 
to have a continuing supply of fuel for 
machines, and the men with the knowl- 
edge to service them. We need the means 
to move crops to market—highways, rail- 
ways, harbors, airports, trucks, airplanes. 
We need power. We need storage facili- 
ties. We need effective and reliable dis- 
tribution channels and people who will 
consume or use the product in some way. 
And above all, we need some form of 
stable government that can insure con- 
tinuity of farming operation. 

This kind of integrated approach 
means, of course, that scientific agricul- 
ture will have to find its setting in an in- 
dustrial economy—exactly as it has in this 
country. We've already made a start in 
this direction in some countries. 

In assisting other nations, we cannot 
always transfer technology from one. 
country to another and expect it to work. 
Full account must be taken of the condi- 
tions in the country where the technology 
was developed and in the country to 
which it is transferred. A good recom- 
mendation for using lime in one country, 
for example, may be ruinous in another 
with different soils and crops. 

Then, too, the use of one technique 
depends upon the availability of others. 
For example, skill in handling machinery 
and electric power is vital to modern-day 
farming operations. But such skill is lack- 
ing in most undeveloped countries. In 
these areas, farmers must progress from 
hand tools to simple tractors to tractor- 
drawn machines with as few adjustments 
as possible. 
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The Need for Understanding 


In our overall struggle to provide food 
for the world’s population, we must also 
include comparable efforts to broaden 
and deepen man’s understanding. Ulti- 
mate success in any program for long- 
range agricultural improvement depends 
upon combining advances in the agricul- 
tural sciences along with advances in the 
social sciences and humanities. 

In fact, the educational, sociological, 
and economic barriers standing in the 
way of developing an efficient agriculture 
in the world may be more difficult to 
overcome than the scientific and tech- 
nological problems. 

Thus, as we win the worldwide battle 
with hunger, we will at the same time 
and as part of the same effort win the 
goal of social progress. 

Certainly a large share of our success 
in meeting these goals will lie in the field 
of agricultural engineering, since nearly 
all farming operations involve engineer- 
ing applications for greatest economy and 
effectiveness. 

How can agricultural engineering meet 
the new problems in agriculture . . . prob- 
lems created by advancing technology, 
increasing population, and the rising 
hopes of people everywhere? 

Worldwide, we will need more energy 
and new forms of energy in the years 
ahead. Dwindling coal and oil supplies, 
rising population, and growing worldwide 
demands for more consumer goods may 
soon make such needs increasingly urgent. 

Immense possibilities exist in the fields 
of solar and nuclear energy. A farm trac- 
tor powered by fusion atomic energy has 
already been mentioned as a possibility. 
I believe that we can find practical and 
economical ways to use both forms of 
energy in producing and processing agri- 
cultural commodities. 

Engineering research can show us how 
to use the many new plastics, metals, and 
alloys to improve our agricultural ma- 
chines and equipment . . . how to better 
utilize new liquid, solid, and gas chemi- 
cals for greatest effectiveness for insect, 
disease, and weed control . . . how to re- 
shape land and rechannel water for high- 
est agricultural productivity. 


You in engineering research can im. 
prove the rural industries and _ services 
that upgrade agricultural commodities 
and build markets. You can develop low. 
cost machinery and equipment for profit. 
able farming systems in mountainous and 
other depressed areas. You can design 
flexible farm structures and processing 
plants as a step in farm and plant auto. 
mation. 

Overall, I believe agricultural engineer. 
ing research will have to dig deeper into 
basic research to solve the engineering 
problems facing farmers. This type of 
approach provides the starting point for 
most of the scientific advances made in 
agriculture and elsewhere. It offers the 
greatest challenge and the greatest prom 
ise in the world today. It offers the hope 
of modeling the physical world to ow 
desires. 


But there also exist great opportunities 
in adapting known techniques in assisting 
undeveloped countries. The field is wide 
open and the prospects are bright. 

We in the West have tended to regard 
the Malthusian theory as somewhat im- 
practical in our pragmatic world. But the 
universal tendency of population to out- 
run the means of subsistence—as Malthus 
theorized—has already become a reality in 
some parts of the world. 

World population is expected to reach 
the 6 billion mark before the end of this 
century. That’s double the present figure. 

We have no alternative but to apply 
our technical and scientific knowledge m 
a vast scale to insure adequate world fool 
supplies. Agricultural engineering wil 
have the continuing task of providing 
much of the physical basis for worldwide 
progress. 

Briefly, we do have the natural and 
scientific resources to feed the world now 
and for some years to come. But we face 
a tremendous challenge in fulfilling cur 
rent needs and anticipating the futur. 
There will be no room here for the “cor 
ventional wisdom” that Professor Ga 
braith speaks of. We will have to work ia 
uncharted areas and deal with new idea 
and new concepts. Success will come # 
we apply the energy, will, and vision t 
do the job. 
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Results of the Revisions of Engineering Curricula 
Since the 1955 Evaluation Report 


NEWMAN A. HALL 


Chairman of Mechanical Engineering, 
Yale University and Vice President of 
ASEE for Instructional Divisions 


As one looks back over the history of 
engineering education in this country, 
there are many events which marked 
tuming points in the constantly evolving 
tends. ASEE has played a major role in 
these events over the years. The most re- 
cent of these was the publication of the 
Report on the Evaluation of Engineering 
Education in 1955. This report, the prod- 
uct of a committee effort chaired by L. E. 
Grinter, has had an impact that is still 
hard to assess fully. Of similar studies 
oer the years, its significance has been 
greatly enhanced by its close association 
with ECPD accreditation. Following the 
war and the resumption of the active ac- 
ceditation program, it became apparent 
that the criteria available were inade- 
quate to cope with the rapidly changing 
picture. Consequently the study was un- 
dertaken to provide a basis for establish- 
ing improved criteria and its findings have 
been used very specifically in the subse- 
quent administration of accreditation op- 
erations. 

It has been my pleasure, or perhaps my 
burden, to have spanned, in service to 
ECPD, the period since the appearance 
of the Grinter report, so there have been 
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many diverse opportunities to observe its 
impact on our educational operations. 

I should like to draw on this experience 
to make a number of observations and to 
draw a few conclusions regarding the 
trends that have developed and the prob- 
lems that have arisen and have yet to be 
resolved as a consequence of this evalua- 
tion study. It is not my intention to bur- 
den you with statistics or involved cur- 
ricular analyses. I am not sure but that 
such details might confuse the clarity of 
the broad features in which I am inter- 
ested. Furthermore, there have already 
appeared a number of analyses of curric- 
ular trends which present facts and fig- 
ures. The most recent of these is a study 
by Henry H. Armsby, Chief for Engineer- 
ing Education of the U. S. Department 
of Health, Education & Welfare entitled 
“Trends in Engineering Education—1949 
to 1959,” appearing as Office of Educa- 
tion Circular 635. I recommend this care- 
fully assembled report for your thorough 
examination. 


Before making any observations I be- 
lieve an important preliminary remark is 
in order. I suggest that the Grinter re- 
port is always well worth rereading. 
There is much of long-lasting value to be 
found in it, and a reexamination may eas- 
ily reveal that its breadth can serve to 
guide on many points beyond those which 
have received most attention. In many 
ways its timeliness is still as great as ever. 
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From Specific to Fundamental 


Now what are some of the major ob- 
servations which may be made regarding 
changes in the engineering curricula re- 
sulting from the Evaluation Report? First 
and foremost has been a shift from the 
specific to the general and fundamental 
and to the concepts that encompass broad 
classes of engineering systems from the 

techniques of the engineering art to the 
methodology of approach to engineering 
problems. 


The genius of the American engineer 
has been his emphasis on making things 
work. Our educational traditions have 
always been primarily concerned with 
training an engineer to be able to pro- 
duce usable results efficiently and effec- 
tively. As new products and processes 
have been developed, our engineering 
education has steadily adapted and im- 
proved its program so these changes 
could be accommodated. This realization 
of the importance of constant revision has 
been a principal motivating consideration 
in the series of major studies of engineer- 
ing education which culminated in the 
Grinter report. The Evaluation Report, 
differing from its predecessors, made 
quite clear that engineering education 
would no longer be guided solely by the 
need for understanding engineering pro- 
cedures relevant to established devices, 
processes, and practices. The pace of 
change had accelerated so greatly that no 
existing practice could adequately illus- 
trate or even anticipate the tasks the 
young engineer would be called upon to 
perform. 

Thus it is that established procedural 
skills have taken a second place to the 
acquisition of an understanding of the 
general method and approach of engi- 
neering to wholly unanticipated problems. 
It has become more important to be fa- 
miliar with the most fundamental and far- 
reaching technological and scientific re- 
sources than to be able to carry through 
personally all the steps of the engineering 
operations. This shift had already begun 
many years ago, for at one time not only 
did the engineer design, and often fabri- 
cate his devices, but operated them in 
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service as well. Our lay terminology w. 
fortunately too clearly reminds us of this 
earlier practice. 


It is true of course that established 
practice will provide the best source ty 
illustrate the ways in which the engineer. 
ing method has been applied effectively 
and familiarity with the engineering 
works of the past provides a powerfil 
motivation for the engineering student 
Yet this information has its primary value 
as illustration and inspiration. As the en. 
gineer constantly makes his former prod. 
ucts obsolete with his new designs, » 
must the educator recognize however, 
that the specific illustration will often be 
obsolete by the time it is used. 


The Engineering Sciences 


To accommodate this broad change in 
emphasis the most important shift in the 
engineering curricula has been the rise o 
the engineering sciences. This has be. 
come the focal area within the under 
graduate curriculum. There has been and 
will be much development in establishing 
just what the engineering sciences ip- 
clude, but there is no question that the 
must be central in the training of the ev- 
gineer who will participate in the devel 
opment and research activities of the fi- 
ture. 


At the same time there has been a sub 
stantial reduction in emphasis on tech 
niques and skills. For example, while the 
use of graphical representations will a- 
ways be an essential means of commuti- 
cation, of presentation of information, ani 
of analysis for the engineer, there is m 
longer a need for his being trained as: 
skilled draftsman. Similarly, the engineer 
who is concerned with the production @ 
machines need not be a skilled machinist 
These and other similar cases are very ft 
miliar and while the change is in this d: 
rection, its full implication is not yet clea. 

A major recommendation of the Evali 
ation Report involved an increase in th 
emphasis on general education. In r 
sponse to a clearly expressed concem 
industry it had become evident that i 
wider base of preparation in humanitié 
and social sciences was essential for tht 
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agineer whose responsibilities so often 
aceeded a rigidly circumscribed techni- 
al activity. This recommendation, as 
daborated by subsequent ASEE studies, 
has had a very significant effect on most 
engineering curricula. It has not always 
been easy to plan this area of the curricu- 
lum since it must involve collaboration 
between the engineering and liberal arts 
faculties. Many different resolutions of 
the problem have appeared which express 
the diverse character of various institu- 
tions. 


Analysis and Design 


Probably one of the most significant 
changes which has occurred has been in 
the area of engineering analysis and de- 
ign. The Evaluation Report gave major 
stress to the importance of this portion of 
the curriculum. Yet the effect and to 
sme degree the wording of the report 
was negative. The engineering schools 
have indeed tended to eliminate courses 
which relied on standard procedures or 
were merely descriptive. However, this 
remains one of the areas of confusion. It 
appears that a major portion of the former 
engineering curricula patterns has been 
weakened and even though a constructive 
step forward was encouraged, this has 
proved to be the most difficult task to 
work out. It is doubtful if more than a 
small minority of schools are at all satis- 
fed with their total progress in this re- 
gard. In certain fields, such as electrical 
engineering and metallurgy, it is fre- 
quently difficult to find any courses which 
are exclusively concerned with design in 
a traditional sense even though engineer- 
ing analysis may be very extensively de- 
veloped. In the fields of power or struc- 
tures there are constant efforts made to 
revise or develop new approaches to 
teaching design. It would appear almost 
that the abstract concept of design meth- 
odology in many cases was more than our 
engineering faculties were willing to ac- 
cept. 

As a final observation it has become 
dear that within the compass of a four- 
year curriculum all the desirable objec- 
tives of engineering education are not 


going to be met. Each school selects its 
own pattern of compromise and it is not 
difficult to establish feasible bases for 
judging whether a minimum level of ac- 
complishment has been reached. But 
there is a general belief that as our sights 
have been raised higher, we must be pre- 
pared ultimately for some more extensive 
engineering educational program. Any 
institution must be satisfied with the serv- 
ives it provides, and this will not be true 
if there is a conviction that the job is 
incomplete. 

Thus in spite of the real forward step 
which the Evaluation Report provided, 
there remain and have developed some 
very real problems. In addition to those 
which I have inferred already, there are 
some others which current efforts in cur- 
riculum development constantly reveal. 

One of the immediate reactions to the 
Grinter report was an uncertainty regard- 
ing what should be included in these new 
emphases on the engineering sciences as 
well as engineering analysis and design. 
Recognizing this problem there was im- 
mediately established a follow-up com- 
mittee which in 1958 issued a report on 
these fields which endeavored to clear 
away the uncertainty. This has been use- 
ful but only partly successful. In many 
cases today, the courses identified as en- 
gineering science represent not much 
more than a reorganization, merely omit- 
ting description and analyses of specific 
engineering systems and devices. The 
great lack of usable source material has 
limited an effective advance in providing 
a truly comprehensive and flexible foun- 
dation in applied science. It is not suffi- 
cient to select a text from a newly desig- 
nated engineering science series or to 
group together those courses in this cate- 
gory which seem a little more general and 
less specifically usable than others. A 
constant intensive study and reexamina- 
tion of diverse source material must be 
carried on to realize at all adequately the 
potentialities of the engineering science 
emphasis as well as to secure adequate co- 
ordination with the basic sciences. 

Similarly in analysis and design, there 
has been a tendency merely to remove 
some of the older and more familiar de- 
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vices and systems and to resort to a more 
abstract and purely analytical examina- 
tion of classes of devices. There are few 
design texts which adequately present the 
approach which the Evaluation Report 
recommended. It is fairly clear that this 
calls for an unusual degree of design ex- 
perience and imagination on the part of 
the instructor as well as a much greater 
effort to introduce varied examples and 
projects illustrating the broad uses of de- 
sign methodology. The task of the engi- 
neering faculties is more difficult today 
but the guidance and source material is 
still seriously limited. 

In the instrumentation of the Evalua- 
tion Report much has been stated regard- 
ing the desirability of constructive experi- 
mentation as well as the intrinsic nature 
of the recommendations in allowing crea- 
tive flexibility in curriculum development. 
A careful study will confirm the validity 
of this position. Yet the most frequently 
heard criticism of the accreditation cri- 
teria derived from the report is that they 
impose an undue degree of regimentation. 
I believe that this apparent contradictory 
situation arises from the following factors. 
First, a satisfying interpretation of the 
recommendations of the Evaluation Re- 
port within a four year undergraduate 
program requires both an unusual degree 
of academic and practical engineering 
competence within the faculty together 
with a sympathetic acceptance of the 
spirit of the report. There is a particular 
premium on curriculum efficiency which, 
while of course desirable, is not always 
attainable. Second, it is difficult to intro- 
duce new faculty into an effective appre- 
ciation of the particular combination of 
science and engineering that is encour- 
aged. If the individual is not trained to 
an advanced degree in applied science, 
this aspect of the curriculum may escape 
him almost entirely. On the other hand 
many of our current doctoral graduates in 
engineering are so limited in practical en- 
gineering experience that their easiest 
path is to ignore the full potentialities of 
the design emphasis. Third, the develop- 
ment of source material that fully repre- 
sents the spirit of the Grinter report has 
lagged seriously behind the efforts to put 


the recommendations into practice. And 
last, it requires an unusually fortunate 
freedom for creative faculty endeavor tp 
depart constructively from a fairly rigid 
interpretation of the suggested curricy. 
lum pattern. 

These difficulties were anticipated, of 
course, in the Evaluation Report itself 
which gave an unusual emphasis on the 
importance of faculty development. This 
has subsequently been given further at- 
tention in recent ASEE studies. Yet the 
difficulties persist and an adequate solu. 
tion has not appeared. 

A further problem arises from the ques. 
tion whether the Evaluation Report ade. 
quately reflects the broad complexities of 
the team effort which the profession of 
engineering must represent. It is very un- 
certain whether it is wise to conceive of 
the responsibility of the engineer as lim- 
ited to any one level of the total activity 
with which he is in contact or to provide 
an education which directs him primarily 
toward only one of several possible goals. 
At the time of writing the Evaluation 
Report it was certainly clear that the 
greatest need was a major expansion in 
the number and quality of engineers pre. 
pared for research and development. The 
strong emphasis on engineering science 
was particularly appropriate to this need. 
Current thinking in this direction is stress 
ing the desirability of graduate work for 
this aspect of engineering and one might 
conclude that all engineering may be 
steadily moving towards the graduate 
level. 


As a contrast, however, to the emphasis 
on the research and development engi 
neer, more recently substantial attention 
has been given to the role of the techni- 
cian as a member of the engineering team 
and to the problems associated with his 
education. It is significant that this as 
pect of engineering education was not 
mentioned by the Grinter report. 

In between these two bounds there are 
many tasks and activities that contribute 
to the total engineering effort. Perhaps 
there are additional intermediate goals in 
engineering practice and education whic 
should be stated clearly and constructive 
ly. Perhaps there are institutions whic 
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ill never move in the direction of gradu- 
ite studies and for whom consequent 
jminant emphasis on engineering sci- 
ace may not represent their best service 
y the student and the profession. 

This is by no means a suggestion that 
ye could be complacent in any case with 
obsolete or mediocre representation of 
agineering endeavor. There is no level 
ifthe engineering profession which can 
main satisfied with the status quo. I 
siggest merely that a broader look at the 
liversity of the engineering profession 


nay provide a basis for a more satisfying 
pogram of constructive service for a 
umber of our engineering schools. 

We should also recognize that the moti- 
vating factors for the engineering student 
nn the whole gamut from the technician 
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to the research scientist. Our ability to 
command the enthusiasm and ability of 
the student will be measured by the di- 
versity and intensity of the opportunities 
we provide for him. 


The Evaluation Report represents a 
milestone in our constant endeavor to 
move forward in engineering education. 
The response of our engineering schools 
is a measure of the sincere desire to ac- 
cept constructive advances. Let us rec- 
ognize that its full value is yet to be real- 
ized. But let us also search for the broad- 
est aspects of our responsibilities as engi- 
neering educators and be prepared to 
meet them with creative imagination and 
ideas with acceptance of the ultimate 
task of the engineer to put things into 
practice. 


leeds and Northrup Fellowships Awarded 


Four outstanding graduate students in engineering will receive support next year 
under a fellowship program administered by the American Society for Engineering 
Education for the Leeds and Northrup Foundation. 

Three new fellowships awarded for next year will go to: 

Richard D. Chelikowsky, who plans to enter studies for a master’s degree in elec- 
tical engineering at Kansas State University next fall. 

Carl H. Harmsen, who will study mechanical engineering at the University of 


Wisconsin next fall for a master’s degree. 


Jay S. Marks, who will enter doctorate work in chemical engineering at the Uni- 


versity of Kansas next September. 


/ 


In addition, a fellowship award to William D. Stanley, who is studying for a doc- 
t's degree in electrical engineering at North Carolina State College, has been re- 


newed for the coming year. 


The four fellowships were awarded at the Annual Meeting in Lexington by Dr. 
halph A. Morgen, president of Rose Polytechnic Institute and chairman of ASEE’s in- 


dustrial fellowship committee. 


The fellowships, Dr. Morgen said, “emphasize industry’s increasing stake in grad- 


lute engineering education. The growing complexity of many technological fields on 
vhich industry is dependent dictates increasing reliance on engineers trained at greater 
iepth and breadth. Industrial fellowships are planned to increase the supply of well- 
tained men for industry—and also to increase the supply of engineering teachers of 
high quality, thus providing still more highly trained graduates in the future.” 


—— 


Are We Educating Scientists or Engineers? 


MERRITT A. WILLIAMSON 


Dean, College of Engineering and Architecture 


The Pennsylvania State University 
University Park, Pennsylvania 


First of all, I think that we ought to 
take a hard and critical look at what is 
meant by the term “engineering.” The 
applicability of Lewis Carroll's Alice in 
Wonderland and Through the Looking 
Glass seems to increase daily. Sometimes 
I think that engineering educators have 
not only fallen down the rabbit hole but 
also have gone through the mirror into a 
strange territory where everything has a 
logic, but which is contrary to what we 
define as normal. 

For a point of departure into this 
strange land, let us examine what engi- 
neering is. I have heard it stated that 
engineering is changing. I think this is 
erroneous and misleading. Engineering 
is not changing. What is taught in engi- 
neering colleges is, however, changing. 
The type of work that engineering college 
graduates do when they enter industry 
is changing. I believe that what is defined 
by industry as engineering work is chang- 
ing. It seems to me as I talk with people 
about engineering and engineering edu- 
cation that there are an inordinate num- 
ber of Humpty-Dumpties. You will re- 
member that Humpty-Dumpty said to 
Alice, “When I use a word, it means just 
what I choose it to mean—neither more 


Presented at fall meeting of the 
Middle Atlantic Section of the 
American Society for Engineering 
Education, held at the Drexel Insti- 
tute of Technology, Philadelphia, 
Pennsylvania, December 3, 1960. 
Based on a paper presented at the 
Engineering Symposium held at 
McDonnell Aircraft Corporation, 
Missouri, October 30, 


or less.” I think this is a source of much 
trouble. 


At the risk of being labeled a reaction. 
ary, a fuddy-duddy, and unprogressive or 
what have you, I submit that we have: 
perfectly good definition of engineering 
in every state in the Union. I do not se 
anyone attempting to change the legisk- 
tion although this may come about one of 
these days. The definition does vay 
somewhat from state to state, but all o 
the different definitions conform quite 
closely to what is set forth in the Model 
Law of 1946. I should like to read the 
definition emphasizing certain words that 
are used to characterize engineering: 


The term “Practice of Engineering” with 
in the meaning and intent of this Act 
shall mean any professional service or cte- 
ative work requiring engineering educi- 
tion, training, and experience and th 
application of special knowledge of the 
mathematical, physical, and engineerin 
sciences to such professional services 0 
creative work as consultation, investig:- 
tion, evaluation, planning, design, ani 
supervision of construction for the pu 

se of assuring compliance with spec: 
cations and design, in connection with 
any public or private utilities, structures, 
buildings, machines, equipment, pro 
esses, works or projects. 


The key words are professional, cres- 
tive, education, training, experience, ant 
application. Looking ahead to the futur, 
I believe that regardless of how technol 
ogy may change, there will always be: 
need for the practice of engineering ® 
defined above. I think these are the im- 
portant terms which distinguish the eng: 
neer from his technological brothers, the 
scientist and the technician. The scier 
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tist to my mind should emphasize the cre- 
ative and the technician should empha- 
size the application, but only the engi- 
neer is really charged with creative ap- 
plication. Engineers, to my mind, are 
truly innovators and directors, but they 
are applicators as well. I do not want to 
dismiss either the scientist or the tech- 
nician lightly. Both are capital fellows, 
indeed, and I number many friends 
among them. Long may they live! The 
world needs their services! In fact, the 
world needs them so much and the prod- 
ucts of our engineering colleges are so 
promising and so well prepared that they 
are readily welcomed into the folds of 
both. Let me make one thing clear. 
Their work is important; the jobs which 
they do are important; engineering leans 
heavily on both and, in fact, should give 
direction to and lead both; but the bald 
faced face is that many graduates of en- 
gineering colleges are not practicing engi- 
neering as it is defined legally. I fear 
that in some curriculums within engineer- 
ing colleges, the students are not being 
trained to become engineers at all al- 
though they are awarded a degree in en- 
gineering. You will note that I used the 
phrases “graduates of engineering col- 
leges” and “students trained to become 
engineers.” Graduates of engineering 
colleges are not immediately engineers 
upon graduation—they are potential en- 
gineers only. They have not yet practiced 
engineering and are not yet engineers. 


With the advent of a more compli- 
cated technology, pioneered probably in 
the fields of aeronautics and electronics, 
there is greater need for a deeper under- 
standing of fundamental physics and 
mathematics than was necessary twenty 
years ago. Faculties of science and spe- 
cifically departments of physics have not 
produced enough graduates to fill the real 
need for persons of high scientific skill, 
ingenuity, and imagination to carry out 
research in these areas. In my opinion, 
nuclear physics and solid state physics 
have held the alluring spotlight in the 
tealm of science. Since classical physics 
has been relegated to a back seat, what 
well trained persons could be enticed and 
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intrigued into the realms of research in 
hydrodynamics, aerodynamics, thermody- 
namics, electronics, etc.? From the time 
that they first entered industry many en- 
gineering graduates have been in re- 
search operations doing highly significant 
and important work, but how many have 
conceived of themselves as practitioners 
of a profession? How many have been in- 
volved in evaluation, planning, design 
and supervision of construction to insure 
specification and design compliance? 
After five years in industry, how many 
are capable of producing any evidence of 
professional engineering practice? 


Since there is a ready market for col- 
lege graduates to enter these fields, and 
since their training for these jobs can be 
improved by the inclusion of more ad- 
vanced courses in physics and mathemat- 
ics, there is being exerted constant pres- 
sure on colleges to changes their curric- 
ulums to meet this demand. Where such 
pressures have shaped curriculums, some 
men have been graduated who are sadly 
lacking in engineering “know-how,” en- 
gineering attitude, and engineering pro- 
fessionalism. Since they graduated from 
engineering colleges, these men assume 
that they are engineers. When they talk 
on engineering education they advocate 
educating “engineers of a changed vari- 
ety.” I think that colleges and universi- 
ties must fill the need for research scien- 
tists. This is important, but for heav- 
en’s sake, let’s put the proper label on 
them and let’s not misguidedly change 
our curriculums so that we cease to grad- 
uate anyone capable of handling an en- 
gineering job! 


Know-how and Know-why 


Engineering must concern itself with 
utility and application, “know-how” if 
you will. Engineering is not primarily a 
search for new fundamental knowledge 
and “know-why.” The engineer also has 
to have some competence in the area of 
“know-whether.” The knowledge of 
“whether to” or “whether not to” is of 
vast importance and the engineer, as a 
professional, recognizes his obligations to 
society and his obligations to adhere to 


| 
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the ethical standards which are set forth 
in his canons. His is a professional respon- 
sibility. A man, regardless of how bril- 
liant or how well trained scientifically he 
may be, is no engineer in my book if pro- 


fessional responsibility isn’t always a con-' 


sideration in everything that he does. The 
“know-why,” which is, of course, im- 
portant, has its direct impact on society 
or civilization only through the “know- 
how” of the engineer. 


Should we teach the know-how in col- 
lege? There are those who claim that 
anything smacking of practical work 
should be eliminated. Practical work is 
dismissed glibly by saying that this can 
be picked up later on. Certainly it can 
and it must be; but I think we have to 
teach some of this, or we are not orient- 
ing our students to the full scope of engi- 
neering practice. What is picked up later 
from industry may be woefully incom- 
plete. There are important elements of 
art still remaining in many engineering 
fields, although I must concede that in 
aeronautics and electronics, the art phase 
now appears more in the realm of the 
technician. 


To my mind, the problems of highly 
deductive science which lend themselves 
to mathematical analysis are much sim- 
pler really than are the problems in other 
areas of engineering such as industrial 
engineering and civil engineering for ex- 
ample. Far from being backward as some 
would have us believe, these areas in- 
volve complex decisions which have 
heavy human impact; for example, organ- 
ized unions, management hierarchies, 
seniority, guaranteed wage, labor legisla- 
tion, sociological impact of automation, 
morale, etc., to cite but a few problems in 
industrial engineering. Or the condem- 
nation of citizens’ homes, the location or 
relocation of thorofares in a politically 
charged environment, public reactions to 
the location of sewage treatment plants 
with resultant property deterioration, 
legal codes which may have been out- 
moded. Truly, civil engineers cope with 
such problems daily and their decisions 
directly affect life, health, property, 


public welfare. It would be so nice to 


have a Maxwell’s equation, a Bernoulli’s 
theorem, or a Prandtl’s theory to apply, 
but where human beings are involved, a 
solution arrived at in an aggregate or sta- 
tistical mechanics sense fails miserably 
when applied since individual, highly 
vocal units are involved. The rights of 
citizens and the dignity of human beings 
have to be considered. Engineering, 
since it is defined as a profession, must 
be intimately concerned with all of this, 
The patient scientist in his laboratory 
seeking a research result is spared these 
considerations. The technician, too, bears 
no responsibility, since the engineer for 
whom he works assumes the professional 
obligation. Individually, the scientist or 
the technician may assume a concern, but 
my point is that it is not demanded by his 
colleagues, and he will not be barred 
from practice if he chooses to forget all 
about it. 


By now you can gather that I am con- 
cerned about the future of engineering 
education. If our graduates, who are 
loosely called engineers, (but who are 
accurately termed potential engineers as 
I have stated earlier)—if our graduates 
enter non-engineering work (that is, work 
not covered by the legally accepted defi- 
nitions of engineering), and if they, in 
turn, demand more persons from our col 
leges who are better prepared for that 
type of work, then there is a real concern 
that if we are not careful very few, if 
any, engineers will be graduated. This 
to my way of thinking would be a seri- 
ous matter. 


The Future 


Now, what about the future of engi- 
neering education? We are living in an 
era where just to be liberally educated, 
one must have a knowledge of science 
which is far deeper than what was taught 
twenty years ago in our liberal arts cur- 
riculum. Similarly there is no denying 
the need for deeper study and more pro 
found understanding of mathematics, 
physics and the underlying engineering 
sciences: mechanics of solids, fluid me 
chanics, thermodynamics, rate and trans 
fer mechanisms, electrical theory, and the 
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nature and properties of materials. Our 
gaduates of the future ideally should 
have broader knowledge and greater 
depth. I fear, if we are not careful, that 
our curriculums can become so crowded 
in trying to provide technical breadth, 
that they may well produce a superficial 
person. I do not view with alarm speciali- 
zation in some one narrow engineering 
field. There should be some depth in ed- 
uation. The methodology of acquiring 
essential information can only be usefully 
taught using specific applications as ex- 
amples. In cramming our curriculums we 
must be careful not to sacrifice profes- 
sional awareness. We must prepare our 
students to know how to tackle new fields 
that will arise in the future. We must be 
sure that they are not superficial. Engi- 
neers have got to be able to talk to sci- 
entists and to comprehend their results 
in terms of application within an eco- 
nomic framework. Economy is the con- 
stant companion of the engineer whose 
job was quite well defined seventy-three 
years ago by A. M. Wellington as “the 
at of doing that well with one dollar 
which any bungler can do with two after 
a fashion.” 


We have got to prepare our engineers 
to be able to carry out engineering jobs 
of the future. The technological basis 
for their work may not have been devel- 
oped at the time they leave school. Isn’t 
the important thing, then, to teach the 
engineering approach—the method of 
getting on top of new situations, through 
self study of new areas with understand- 
ing, the instilling of a practical curiosity 
so that, regardless of how intriguing or 
how socially superior research may ap- 
pear, there will always be those persons, 
namely the engineers, who can affect so- 
ciety through application? Isn’t it also 
important for industry to expect to send 
their engineers back to school to take the 
refresher courses which the universities 
must be prepared to offer? 

My warnings: beware an overemphasis 
on factual information in all the latest 
areas of technology. Beware such breadth 
in fundamentals and in “know-why” that 
aman never learns anything in depth, 
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and has no idea how to apply new knowl- 
edge through people in solving socially 
important problems, because he has 
never learned any “engineering.” The 
teaching of engineering cannot be left to 
post-baccalaureate work unless every 
graduate school in the country changes 
its philosophy. Graduate schools are the 
stronghold of scientific research. Prac- 
tice, know-how, empiricism are not pro- 
found in an academic, scholarly sense 
and are not generally tolerated as suit- 
able areas of advanced study. 


The scientist, oriented toward research, 
poses for himself problems in terms of 
which he has the necessary methods for 
analysis and solution. The engineer is 
not so fortunate since his problems are 
thrust up from the real world. He has to 
solve those that exist—not those that are 
hypothesized and lend themselves neatly 
to solution. I am not decrying this latter 
approach since it is necessary to point the 
way. The problems, however, are not en- 
gineering problems. I have an uneasy 
feeling that the swing to a heavily scien- 
tifically-oriented curriculum has resulted 
from a parallel type of thinking in which 
the problem is conceived of and redefined 
so it can be solved. It is very difficult to 
get persons as staff members who have 
theoretical understanding blended with 
experience in practice and a good, sound, 
scholarly, high level intellectual ap- 
proach. It is not nearly as difficult to find 
an experienced brilliant young man with 
a good command of mathematics ‘and a 
keen analytical approach as it is to find 
an engineering practitioner oriented to 
the field of education. Since the prob- 
lem of finding an ideal engineering 
teacher is so difficult, why not dismiss 
that problem by pretending that the real 
problem is to give the students more and 
more “fundamentals” of science and 
mathematics? If this outlook is declared 
loudly and repeated often enough one 
comes to accept this as both a mark of 
progress and an inevitable trend. 

It is to be expected that this outlook, 
which is produced from avoiding the real 
problems, will be much more prevalent on 
campuses than in industry, because the 


| 
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whole academic environment glorifies the 
intellectual advance and scholarly pro- 
foundness. Our graduate schools help to 
foster this since they are most reluctant 
to recognize outstanding competence as 


a practicing engineer as any qualifica- 


tion for a faculty member, unless some- 
where along the line there are publica- 
tions. Publications really are an abstrac- 
tion from the solid world of accomplish- 
ment. No wonder publications have lit- 
tle appeal to the practicing engineer. 
Look at the disdain with which “prac- 
tical” problems are regarded as thesis and 
dissertation subjects. 


It is easier, therefore, to redefine our 
educational needs so that they can be 
met by getting bright young men on the 
faculty who are scientifically oriented and 
who have never practiced. They may 
serve as consultants, it is true. Consulta- 
tion, however, is no substitute for shoul- 
dering the responsibility for engineering 
decisions which are based on many un- 
knowns and require the judicious appli- 
cation of calculated risks and the factors 
of safety. These are an intimate part of 
the vocabulary of the engineer. When 
confronted with a problem, the scientist 
by temperament and training will go 
back to the lab, research the Hell out of 
it, and come up with a very accurate an- 
swer one or two years later. These an- 
swers are important. They help the en- 
gineer in his later designs, but they do 
not ever keep him from taking engineer- 
ing risks. If there are no complex risks, 
then no engineer is needed. 


I just hope we are always aware that 
we can, in our educational institutions, 
perform the job that gratifies us by as- 
suming that all undergraduates must re- 
ceive a broad background and by assum- 
ing that they will go on to graduate 
school to become further enamored of 
books, mathematical analysis and all the 
rest. The question I would submit to you 
for careful thought is this, “Are our grad- 
uates being really educated and trained, 
if you will, for the real engineering jobs 
which exist now and will continue to exist 
in the real world of the future?” I am 
under the impression that the graduates 


from the curriculums in many of our s0- 
called engineering institutions are not 
now being so prepared. 

My plea, then, to education is to teach 
engineering, to teach the art, the eco- 
nomics, the social-humanistic courses, the 
design know-how, the technology, the 
professional awareness. True competence 
in engineering comes from practice. My 
plea to industry, then, is to use engineers 
for engineering work, to give them pro- 
fessional status, to have adequate num- 
bers of scientists and _ technicians to 
stretch the capabilities of engineers to 
perform. 

By way of summary, I think that I dis- 
cern four outstanding trends in engineer- 
ing education: 

1) A shift toward science with which 
I am in agreement unless it results in neg- 
lect of training in application which, to 
me, is the essence of engineering. 


2) A shift toward breadth in scientific 
fundamentals. I agree that this is desira- 
ble, but not to the point of doing away 
with undergraduate specialization in 
presently recognized fields of engineer- 
ing. This, I fear, will produce superf- 
ciality. Parenthetically, “Be narrow 
enough to be deep!” For the engineer, it 
is not enough to know why; he must pro- 
duce, not talk and write about producing! 

3) A shift away from professionalism, 
and social responsibility. (I hope I am 
wrong on this trend, but you can only 
cram so much into a curriculum!) 

4) The development of a “pecking or- 
der,” with the highly deductive, mathe- 
matically, based, heavily research-con- 
scious engineering areas pecking the in- 
ductive, empirical, socially-con- 
scious engineering areas. With this trend 
I am certainly not in sympathy. Where 
is there any authority for such an order 
ing of professions unless it be in some 
academic presupposition which derives 
from an overglorification of mathematics? 

To return to the theme, “Are We Edu- 
cating Scientists or Engineers?” If “we’ 
mean the engineering colleges, I believe 
the answer is that we are educating both. 
Society needs both. However, I think we, 
the engineering educators, should be vt 
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tally concerned that we are not derelict 
in turning out students who are imagina- 
tive, but practical, and also sensitive to 
persons through whom engineering ef- 
forts come into reality. Let us not, with 
al the magic surrounding the words 
sience, research, high powered mathe- 
matical analysis and so on, shove into the 
background of our thinking the concepts 
that go along with application, utility, 
economy, and professionalism, for these 
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latter are the essence of engineering de- 
sign and there is nothing old-fashioned, 
out-dated, or sub-intellectual about them. 
Much as we need the boys on cloud nine, 
no type of educational institution other 
than ours is ever going to produce the 
highly intelligent, highly devoted, highly 
cost conscious, truly professional person 
that society needs. We must not fail to 
meet this obligation by taking any easy 
ways out! 


NUCLEAR SUMMER INSTITUTES FOR 1962 


Summer institutes on nuclear energy sponsored by the American Society for 
Engineering Education and the Atomic Energy Commission have been offered since 
1955 and will again be offered in 1962. Specific information will be sent to deans 
and department heads as soon as proposals are approved, probably by November 1. 


Three Different Types of Institutes to be Offered 


Three different and distinct types of programs are proposed for 1962. The “spe- 
cial topics” institutes are designed to present topics in newly developing areas of 
nuclear engineering and engineering education in nuclear energy. These programs are 
to bring together faculty members from colleges and universities having well-estab- 
lished nuclear engineering programs who are teaching nuclear engineering courses 
and who are interested in developing additional research and teaching abilities. 

A second group of advanced summer institutes is for “experienced” teachers in 
nuclear engineering who wish to further develop their abilities in and knowledge of 
established areas of nuclear engineering. An experienced teacher is one who has, by 
virtue of formal education or equivalent work experience, a sound background in 
nuclear phenomena and who is teaching or developing nuclear engineering courses. 
Those having the common responsibility of developing and teaching nuclear engineer- 
ing courses will find these institutes of particular value. 

The third type of institute proposed for 1962 is an “orientation” institute for 
engineering college and technical institute faculties. This new program is primarily 
for members of other departments such as mechanical engineering, electrical engineer- 
ing, metallurgy, physics and mathematics. This orientation institute will provide the 
teacher with a knowledge of nuclear engineering and science as it is related to his 
own field. The first part of the eight-week program will cover basic concepts of nuclear 
physics and nuclear energy systems. The latter part of the institute will be divided 
into two or more parallel programs in suitable special fields of study concerning actual 
current design problems in which nuclear phenomena are involved. The “basic” course, 
offered in the past to get people interested in the nuclear area with the idea that they 
transfer their interests and teaching, no longer will be offered. 

Application forms for the 1962 Summer Institutes on Nuclear Energy will be 
available after November 1 from your dean or department head or directly from the 
American Society for Engineering Education, University of Illinois, Urbana, Illinois. 
Applications will be reviewed and applicants will be notified of acceptance in February. 
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Why Some College Freshmen Chose Engineering 


W. P. ANGERS 
Assistant Director 


F. N. ENTWISLE 


Director Emeritus 


A. P. JOHNSON 


Director 


Counseling Center, Newark College of Engineering 


Anyone who followed the fall 1960 
session of the United Nations General As- 
sembly is well aware that we are living 
in an age of technology. For those who 
are engaged in educational-vocational 
guidance and counseling, there is a vital 
relation between present world affairs 
and the need for engineers. 

We were very much interested in 
knowing some of the factors that con- 
tribute to the choice of engineering as 
a career in order that we may better 
identify,! understand, and serve pre- 
engineering and/or engineering students. 
A questionnaire entitled “Why Did You 
Choose Engineering?” was devised by us 
to further this purpose. 

This questionnaire was administered in 


+A. P. Johnson, “Identifying Prospective 
Engineering Students,” a paper read at the 
October 26, 1960, guidance symposium, 
“Engineering in the Sixties,” sponsored by 
the New Jersey Engineers’ Committee for 
Student Guidance at the Bell Telephone 
Laboratories, Murray Hill, New Jersey: a 
report to New Jersey guidance counselors, 
parents and prospective students on_ the 
changing pattern of admission standards 
among engineering colleges in New Jersey. 

*F. A. Grammer and W. A. Newman, 
“The Admission Picture at Newark College 
of Engineering for Entering Freshmen in 
1960,” a class characteristics study, Admis- 
sions Office, Newark College of Engineering, 
Newark 2, New Jersey. This study shows 
distributions of ranks in high school class 
and College Entrance Examination Board 
scores for this entering class. 


mid-September 1960 to 480 entering 
freshmen? at the Newark College of 
Engineering, a city- and state-supported 
urban college to which its students com- 
mute. The questionnaire consisted of 
some thirty items with five choices to per- 
mit replies on an IBM answer sheet. On 
the set of directions each student was 
instructed that there were no right or 
wrong answers and to mark the choice 
which was true for him. If he was unable 
to make one choice, he might then mark 
two or more choices. 

A tabulation of replies for the entire 
class resulted in the following informa- 
tion: 

1. About how long ago did you first 
decide to study engineering? 
1. More than 4 years ago—(24%) 
2. From 3 to 4 years ago—(26%) 
3. From 2 to 3 years ago—(26%) 
4. From | to 2 years ago—(21%) 
5. Less than a year ago—(3%) 
2. Who or what first got you interested 
in studying engineering? 
. A parent, relative or friend— 
(34%) 
2. A teacher, principal or counselor 
—(19%,) 
3. A TV or radio program—(4%) 
4. Some reading—(21%) 
5. Some other experience—(22%) 
3. Ifa parent, relative or friend got you 
interested in studying engineering it 
was (out of 248 replies) 
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Your father—(111 instances) 
Your mother—(22 instances) 
An older friend—(35 instances) 
A friend of your own age— 
(23 instances) 

5. A relative—(57 instances) 


. If a teacher, principal or counselor 


first interested you in studying en- 
gineering, it was (out of 130 replies) 
1. Ascience teacher—(42 instances) 
2. A mathematics teacher— 

(38 instances) 
3. A guidance counselor— 

(31 instances) 
4. A principal—(8 instances) 
5. Another teacher—(11 instances) 


. If it was a TV or radio program, it 


was (out of 43 replies) 

1. A newscast—(1 instance) 

2. A special report or documentary 
—(15 instances) 

3. A regular science program (Mr. 
Wizard, etc.)—(14 instances) 

4. The Continental Classroom in 
chemistry or physics— 
(8 instances) 

5. Some other—(5 instances) 


. If it was some reading, it was (out 


of 165 replies) 

1. A vocational pamphlet in (or out 
of) the school counselor’s office— 
(53 instances) 

2. A science fiction (or phantasy) 
story or magazine— 

(16 instances) 

3. An engineering society pamphlet 
—(17 instances) 

4. A book—(53 instances) 

5. An engineering school catalogue 
or engineering school pamphlet 
—(26 instances) 


. If it was some other experience, it 


was (out of 243 replies) 

1. Your grades in mathematics or 
science—(140 instances) 

2. Seeing a space satellite— 
(4 instances) 

3. Results of an interest test— 
(27 instances) 

4. Participating in or visiting a 
“science fair’—(25 instances) 

5. A visit to an industrial plant or a 
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military or naval installation— 
(37 instances) 


8. What encouragements strengthened 
your decision to choose engineering? 
1. Advice of parents, friends or 
teachers— 
(275 out of 684 or 40%) 

2. Relatively high pay enjoyed by 
engineering graduates— 
(188 out of 684 or 27%) 

3. Prestige of the profession— 
(142 out of 684 or 21%) 

4. A lecture at your school by an 
engineer— 
(69 out of 684 or 10%) 

5. Experience in the Armed Serv- 
ices—(10 out of 684 or 2%) 


9. What types of part-time or full-time 
work experience helped to crystalize 
your decision? 

1. Construction work (carpenter’s 
helper, electrician’s helper, sheet 
metal worker or other)—(14% ) 

2. Engineering aide or laboratory 
assistant—(9%) 

3. Machine operator; auto me- 
chanic—(10%) 

4. Stock clerk or grocery clerk— 
(10%) 

5. Your work experience did not af- 
fect your decision—(57%) 


10. What features of engineering work, 
as you see it, are most attractive to 
youP 
1. Designing structures or ma- 

chines, including electronic 

equipment— 

(286 out of 580 or 49%) 

Consulting engineering— 

(27 out of 580 or 5%) 

Research— 

(207 out of 580 or 36%) 

Managing a plant to improve its 

efficiency—(43 out of 580 or 7%) 

Selling engineering products or 

equipment— 

(17 out of 580 or 3%) 

In items 11 through 15, the student 
was requested to estimate his class stand- 
ing in five subjects. These self-ratings 
ranged from excellent (top 20%) to low 
(lowest 20%). The results are presented 
in Table I. 
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The sixteenth item asked: “What gen- 


eral scholastic rank did you have upon 
graduation from high school?” 


17. 


18. 


1. Top tenth— 
(103 out of 451 or 23%) 
2. Second tenth— 
(140 out of 451 or 31%) 
3. Third tenth— 
(145 out of 451 or 32%) 
4. Fourth tenth— 
(49 out of 451 or 11%) 
5. Fifth tenth— 
(14 out of 451 or 3%) 
What hobby occupied most of your 
spare time in high school? (Mark two 
if it is hard to decide between them.) 
(617 replies) 
1. Sports—(38%) 
2. Model-making, mechanical work 
or handicraft—(20%) 
3. Music and arts—(9%) 
4. Scientific, including electronics— 
(18%) 
5. None of the above—(15%) 


If you answered “1” in the above, 

were you usually (out of 382 replies) 

1. On high school varsity squads— 
(114 instances) 

2. On high school class teams— 
(64 instances) 

3. Ina gymnasium class— 
(56 instances) 

4. In a neighborhood club— 
(53 instances) 

5. In informal “pick-up” teams— 
(95 instances) 


19. 


20. 


22. 
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For more than 3 months, have you 

been a member of a neighborhood or 

community organization such as 

(731 replies) 

1. Church—(39%) 

2. Boy Scouts or Explorer Scouts— 
(25%) 

3. Social Club—(12%) 

4. Athletic Club—(10%) 

5. Group not mentioned above— 
(14%) 

Beyond reading for the book reports 

required in most school courses in 

English, about how many books did 

you read last year? (383 replies) 

One or more per week—(6%) 

About one in two weeks—(12%) 

About one per month—(47%) 

Rarely (two or three per year)— 

(30%) 

. Practically never—(5%) 


ante that you checked 1, 2, or 
3 above, you read mostly 


1. General fiction—(28%) 

2. Historical fiction—(17%) 

3. Science fiction—(16%) 

4. Scientific books—(24%) 

5. Mysteries, adventure or detective 


stories—(15%) 


Almost eveyone has access to maga- 

zines. If you had to choose, you 

would rather read ones such as (613 

replies) 

1. Popular Science or Popular Me- 
chanics—(50%) 

2. Readers’ Digest—(21%) 


VaBLE I—PERCENTAGES OF STUDENTS IN LisTED CLass SuByJECT WHO EsTIMATED THEIR CLAss 
STANDING IN Eacu oF Five RATING CATEGORIES. 


Crass SuBJECTS 


Rating of Class Standing in 
Each Subject (Item 11) (Item 12) (Item 13) (Item 14) (Item 15) 
Englis Physics Chemistry Math. eg 
79 N-479 N-478 N-483 N-4 
1. (top 20%) Excellent........... 19% 34% 34% 38% 17% 
3. (middle 20%) Average......... 36% 24% 24% 18% 39% 
5. (lowest 20%) Low............. 0 0 0 0 5% 
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3. Time or Newsweek—(15%) 
4. Look or Life—(10%) 
5. Saturday Evening Post—(4%) 


My father’s occupation could be 

classed as: 

1. Professional or executive—(24% ) 

2. Mechanical or trade—(45%) 

3. Clerical or sales—(16%) 

4. Service, including owner of a 
service business—(13%) 

5. Teaching—(2%) 

My mother’s occupation: 

Housewife—(64% 

Clerical, Secretarial—(20% ) 

Factory work—(9%) 

Sales work—(6%) 


Teaching, part or full-time— 
(1%) 


. My father’s education: 


1. College graduate—(9%) 

2. Some college (or equivalent)— 
(19%) 

3. High school graduate—(27%) 

4. Vocational school graduate or 
some high school—(23%) 

5. Grammar school—(22% ) 


26. My mother’s education: 


1. College graduate—(4% ) 

2. Some college, junior college or 
secretarial school—(16%) 

3. High school graduate—(41%) 

4. Some high school—(25%) 

5. Grammar school—(14%) 


Your position in your family group 

is as follows: 

1. Oldest—(52%) 

2. Youngest—(17%) 

3. Only child—(14%) 

4. Middle (second or third in four) 
—(12%) 
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5. Member of a family of more than 
four children (5%) 


About how much have you saved 
from earnings to pay your college 
expenses? 

1. Less than $100—(17%) 

2. $100 to $299—(28%) 

3. $300 to $399—(15%) 

4. $400 to $599—(17%) 

5. $600 or more—(23%) 


How many hours per week did you 

study at home in your last year in 

high school? 

From 3 to 5 hours—(22%) 

From 6 to 10 hours—(35%) 

From 11 to 14 hours—(26%) 
15 hours or more—(9%) 

. Very little outside of time in 
school—(8% ) 

Why did you choose to attend the 

Newark College of Engineering 

rather than another engineering 

school? (many men gave two rea- 

sons) 

1. Father’s advice— 


(40 out of 846 or 5%) 

2. Friend’s advice— 
(43 out of 846 or 5%) 

3. Low cost. Could live at home— 
(360 out of 846 or 43%) 


4. Reputation of the college— 
(351 out of 846 or 42%) 

5. Visit to the college— 
(42 out of 846 or 5%) 


Similar studies at other engineering 
colleges would be helpful in more sharply 


defining some of the important factors 


leading to the choice of an engineering 
college program of study in somewhat 


different educational environments. 


SCOTT DEAN AT NORTHEASTERN 


Dr. Ronald A. Scott, Boston, has been appointed Dean of Northeastern Uni- 
versity’s College of Engineering. j 
Dr. Scott is replacing Dr. William T. Alexander who had served as Dean of 
Engineering at Northeastern for the past 35 years. Dr. Alexander was recently named 
head of Webb Institute of Naval Architecture, Long Island, New York. 


24. 


Polytechnic College of Pennsylvania 
(A Forgotten College) 


JAMES G. McGIVERN 


Dean of Engineering, Gonzaga University, 
Spokane, Washington 


Prior to the Civil War the number of 
liberal arts colleges increased from 8 in 
1780 to 516 in 1860.1 Of these 516 early 
colleges only 104 were in existence by 
1929. It is, therefore, understandable that 
the histories of many of these 412 discon- 
tinued colleges are not available for 
study. By 1850 there were 72 theological, 
48 medical, 18 law and 3 dental schools 
in existence.2, With the exception of the 
theological schools the majority of these 
professional institutions were proprietary 
in character. Their histories are known as 
they later became attached to colleges 
and universities that are currently operat- 
ing. 

In contrast to the above situation it is 
difficult to explain how an engineering 
school founded before the Civil War, and 
in existence for at least thirty years, could 
be forgotten. This difficulty of explaining 
a forgotten college arises from the fact 
that up to the passing of the Morrill Act 
of 1862 only nine schools had been estab- 
lished to teach engineering in the United 
States. These schools with the dates of 
their founding were the American Liter- 
ary, Scientific, and Military Academy 
(1819), Gardiner Lyceum (1822), Rens- 
selaer Polytechnic Institute (1824), Un- 
ion College (1845), the Lawrence Scien- 
tific School of Harvard (1847), the Shef- 
field School of Yale (1847), the Chandler 
School of Darthmouth (1851), the Poly- 
technic College of Pennsylvania (1853), 
and the University of Michigan (1855). 

The first of these schools was a civilian 
model of West Point that in 1834 became 


1S. E. Morison and H. S. Commager, The 
Growth of the American Republic (New 
York: Oxford University Press, 1937), Vol. 
1, p. 409. 

?N. M. Butler, Professional Education in 
the United States (New York: New York 
Book Company, 1910), p. 466. 


Norwich University. The second school, 
known as the Gardiner Lyceum, closed 
down in 1832 when the Maine legislature 
withdrew its support. The histories of 
these two institutions are well known and 
frequently mentioned in the literature of 
engineering education. All but one of the 
seven remaining institutions are still oper- 
ating as engineering schools. The school 
not known and no longer in existence is 
the Polytechnic College of Pennsylvania, 
which may well be called the “forgotten 
college.” This terminology is employed 
because, with the exception of a limited 
reference by Read,? its name is not men- 
tioned in the literature of engineering ed- 
ucation. 

The writer's first knowledge of this 
school is based on a letter written by Hi- 
ram Stifer of the class of 1876 to the edi- 
tor of the Engineering News. This letter 
was in the form of a question inquiring 
why the Polytechnic College of Pennsyl- 
vania had been omitted from a published 
list of engineering schools of the nine- 
teenth century. Immediately following 
Stifer’s letter, the following note ap- 
peared: 

Reply by Editor—We have no knowl 
edge of this institution other than that 
given in our correspondent’s letter. It is 


in none of the lists of the Bureau of 
Education as far as we have discovered’ 


On November 10, 1892, a second let 
ter, written by Dan Carthart of the clas 
of 1857,5 appeared. This letter gave the 
date of the school’s founding, its presi- 
dent, and some of the accomplishments 


* Thomas T. Read, “The Development of 
Mineral Industry Education in the United 
States,” American Institute of Mining 
Engineers, New York, 194l, 
p. 36. q 
‘Hiram J. Stifer, “Letter to the Editor, 
Engineering News (Aug. 25, 1892), p. 18/, 
*Dan Carthart, “Letter to the Editor, 
Engineering News (Nov. 10, 1892), p. 438 
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of the school. No reply followed this let- 
ter but prior to this, on October 10, 1892, 
the editor had published a list of colleges 
having graduates who were members of 
the American Society of Civil Engineer- 
ing. Included on this list and ranking 
ninth out of the 42 schools was the Poly- 
technic College of Pennsylvania. Appar- 
ently the list was reprinted from a study 
of the Civil Engineering Society, as the 
editor discredits the school’s existence in 
the following footnote: 


If the Polytechnic College of Pennsyl- 
vania (of which we know nothing) 
should be added to the University of 
Pennsylvania the per cent then becomes 
19.19 which better accords with the 
standing .. .° 


This rather arbitrary treatment of the 
existence and the accomplishments of the 
school has stimulated this investigation. 
Its purpose is to present sufficient infor- 
mation with the hope of taking the Poly- 
technic College of Pennsylvania out of the 
category of the “forgotten college.” 


The Charter and Establishment 
of the College 


The establishment of the Polytechnic 
College of Pennsylvania was accom- 
plished through the efforts of Dr. Alfred 
L. Kennedy, who had previously organ- 
ized the Philadelphia School of Chemistry 
in 1842 when only 24 years of age. From 
1842 to 1852 he was also professor of 
medical chemistry in the Philadelphia 
College of Medicine and lecturer in agri- 
cultural chemistry at the Franklin Insti- 
tute in 1852. Following the preliminary 
organization in 1851 and before the char- 
ter for the Polytechnic College was 
granted in 1853, Kennedy began an in- 
spection of the Polytechnic Institutions of 


- Europe with the following results: 


After an absence of a year he (Ken- 
nedy) reported the results of his visit, 
recommending that no one foreign in- 
stitution be accepted as a model for the 
college, but that a plan be adopted based 
upon both the German and the French 
method, viz: Those practiced by Carlsruhe 
in the Polytechnischen Schule, and at 


*A. M. Wellington, “Engineering Schools 
of the United States,” Engineering News 
(Oct. 20, 1892), p. 376. 
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Paris in L’Ecole Centrale des Arts — 
which recommendation was approved." 


The type of institution having been de- 
cided on, a charter was prepared and ap- 
proved on April 5, 1853, by a law enacted 
by the Senate and House of Representa- 
tives of the Pennsylvania General Assem- 
bly.8 This original charter made the gov- 
ernor of the state an ex-officio member 
and president of the board of trustees. 
The trustees were to be 27 in number, 
representing twelve counties and the city 
of Philadelphia. They were empowered 
to grant degrees and gave as their object 
“the education of youth in the arts, sci- 
ences, Janguages and literature, particu- 
larly mining engineering, and the natural 
sciences, in their application to the arts 
and manufactures. . . .”® This practice of 
having representation from the areas the 
school was to serve was as unique as the 
idea of not copying any one European in- 
stitution. Hence Kennedy can be consid- 
ered a pioneer in the work of higher edu- 
cation by creating an American institu- 
tion responsive to the needs of the area 
that the college was designed to serve. 
In addition to Kennedy and his trustees, 
others saw the need for the school and 
had faith in its future. Typical of the 
support the school received is the follow- 
ing quotation from the Pennsylvania 
School Journal: 


The “applied sciences” will be at home 
in Philadelphia. All the elements are 
there. The commercial capital of a state 
—t in wealth, manufacturers and 
mines — herself rich in means, enterprise 
and science, — all that is necessary for 
her is to “apply” the scientific to the 
practical and mechanical skill already 
possessed, and give rigor to the union by 
judicious use of her wealth, and the ob- 
ject is effected. We look upon this as 
the first step toward the establishment of 
that great national University of which 
our noble city is by position, merit, and 
right of priority the natural home.” 


™“Polytechnic College of Pennsylvania,” 
School Journal (July, 1853), 
p. 

* Act Number 204 of the Laws of Pennsyl- 
vania, 1853. 

® Ibid., Sec. 6. 

* “Polytechnic College of Pennsylvania,” 
ee School Journal, (July, 1853), 
p. 8. 


e Editor, 
p. 18, 
> Editor, 
1), p. 438 

, Nov. 196 


108 


The Academic Program of the 
Polytechnic College 

Wickersham throws some light on Ken- 
nedy’s reasons for having wide distribu- 
tion among the trustees. In addition, he 


also describes the development of the’ 


school: 


His (Kennedy’s) aim was to build up 
a great State institution with students sent 
from the different counties under State 
patronage. The corporators named in the 
charter were leading men residing in 
sections of the State. Dr. Kennedy was 
its first and only President. The institu- 
tion began with two technical schools, 
those of Civil Engineering and of Chemis- 
try and Metallurgy. In 1854 the School 
of Mechanical Engineering was added; 
in 1857, the School of Mines, and in 1858, 
the School of Architecture. The State 
aided the institution, in 1867, by an ap- 
propriation of $5000, but it has other- 
wise been compelled to rely for support 
wholly upon tuition fees and private su 
scriptions. When most prosperous it main- 
tained a competent professor at the head 
of each of its departments, and was at- 
tended by a considerable body of stu- 
dents; but devoted as its President has 
always been to its interests, he had found 
it impossible of late years to prevent a 
marked reduction in the size of its 
classes.” 


In addition to the above schools that 
were operated within the college, an aca- 
demical department was created in 1854 
whose purpose is described in the eight- 
een-page second annual announcement of 
the school: 


This department recently organized by 
the board of trustees, will be open in the 
College Building on Monday, September 
4, 1854. 

Students whose deficient English and 
Mathematical Education disqualifies them 
from joining the College Classes, will be 
received into this Department at any time, 
and be rapidly prepared, by special in- 
struction, to enter College.” 


By adding this academical department 
a structural form was created for an insti- 
tution of the truly Polytechnic type. This 


* James P. Wickersham, History of Edu- 
cation in Pennsylvania (Inquirer Publishing 
Company, 1886), p. 432. 

*Second Annual Announcement of the 
Polytechnic College of Pennsylvania, Pam- 

hlet Vol. No. 15, Pennsylvania State Li- 
rary, Harrisburg, Pennsylvania, p. 16. 
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intention of the founder is clearly stated 
in the third annual announcement of the 
college: 


Its provisions are broad and liberal. It 
includes five Departments mutually de. 
pendent. The establishment neither of a 
School of ENGINEERING nor of ME- 
CHANICS, nor of CHEMISTRY, nor of 
MINES, nor of AGRICULTURE alone, 
could have fulfilled the objects contem- 
plated in the founding of this institution 
—any might have furnished half-edu- 
cated graduates; but their union in a 
POLYTECHNIC COLLEGE affords an 
education solid, elevated, and usefully 
— in all the higher departments 
of construction and of production—one 
which provides for a wider field of honor- 
able scenes than any which has 
hitherto been afforded.* 


Prior to this time Rensselaer Institute 
had been reorganized by Green in 1849- 
50 with the objective of extending the 
course offerings beyond the then existing 
civil engineering program. In actually 
creating an enlarged operation Kennedy 
was ahead of Rensselaer as the following 
quotation indicates: 


. .. While they (Rensselaer) would defer 
any attempt to effect the more complete 
development of their plans, including 
the important specialities of Architecture 
and Mining Engineering, to a_ period 
when they might hope to be able to ir- 
voke effectively the aid of conditions more 
favorable to realizations so desirable.* 


The only other institution that was es- 
tablished to accomplish these same objec- 
tives was the Massachusetts Institute of 
Technology, which followed the Polytech 
nic College of Pennsylvania by a consid- 
erable number of years. Yet in the fol 
lowing statement Mann fails to give the 
“forgotten college” credit in his descrip 
tion of the purpose of the Massachusetts 
Institute: 


The first schools offered only one course 
— civil engineering. The Massachusetts 
Institute of Technology opened in 186 
with six curricula leading to degrees it 
civil, mechanical, and mining engineer 


* Third Annual Announcement of the Poly 
technic College of Pennsylvania, Pamphlet 
Vol. No. 15, Pennsylvania State Library, 
Harrisburg, Pennsylvania, p. 22. 

Palmer C. Ricketts, History of Rensselae! 
Polytechnic Institute (New York: John Wile 
and Sons, 1934), p. 94. 
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ing, practical chemistry, architecture, and 
general sciences.” 


These comparisons certainly place the 
work of Kennedy as being well ahead of 
his time. In addition to the contribution 
of developing one of the first comprehen- 
sive programs, if not actually the first, he 
was also first in offering degree programs 
in the three fields of mechanical engineer- 
ing, mining engineering, and in architec- 
ture. But nobody has credited him so far 
with offering the first mechanical engi- 
neering course. Even in his own day the 
following quotation will show Kennedy 
was disregarded: 

On Oct. 5, 1870 Professor Trowbridge 
delivered an Inaugural Address before the 
Sheffield Scientific School on the “Pro- 
fession of Mechanical or Dynamical En- 
gineer,” in which he made the statement 
that “this is the first instance in this 
country in which an institution of learning 
had adapted a systematic course of in- 
struction having for its object the prepara- 
tion and training of young men for the 
—_ of the comparatively new pro- 
ession.”* 


This failure to credit the Polytechnic 
College with initiating new programs of 
study was not limited to mechanical en- 
gineering. The same situation existed in 
the field of mining engineering. In this 
regard Columbia is credited with having 
established the first school in 1863, with- 
out mention of the degree programs of- 
fered at Philadelphia in 1857. Typical of 
this point of view is the following state- 
ment by Thurston: 


Columbia College, New York City, estab- 
lished its “School of Mines” — which 
promptly became the principal American 
school in mining engineering in 1863, as 
the first mining school in the United 
States.” 


Enlarging on the reorganization of 
Rensselaer previously referred to, the fol- 


* Charles R. Mann, Study of Engineering 
Education (New York: Carnegie Foundation 
for the Advancement of Teaching, 1918), 
Bulletin No. 11, p. 7. 

* Russel H. Chittenden, A History of the 
Sheffield Scientific School (New Haven, 
Conn.: Yale University Press), Vol. 1, p. 150. 

*R. H. Thurston “Technical Education in 
the United States,” Transactions of the Amer- 
ican Society of Mechanical Engineers, New 
York, Vol. 14, 1892, p. 993. 
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lowing statement shows that although 
Greene planned an architectural curricu- 
lum in 1850 it was many years before it 
offered a complete architectural course. 
This statement supports the contention 
that it was the Polytechnic College which 
operated the first architectural course in 
1858. 
When the curriculums were reorganized 
in 1849-50, Director Green laid special 
emphasis upon the advisibility of estab- 
lishing a department of architecture as 
well as one in engineering; and he de- 
veloped, at that time, the first curriculum 
for a course in architecture to be created 
in any institution of learning in this 
country. Lack of funds prevented the 
organization of this course. 


With reference to the various degree 
programs of the “forgotten college,” the 
following detailed course listings are 
taken from the catalogue of the Tenth 
Session for the school year (1862-63) .19 
It will be noticed that all these degree 
programs are two years in length. No in- 
formation is available on the three-year 
programs offered in 1871 which are re- 
ferred to in the Pennsylvania School Jour- 
nal of that year. 


For the Degree of Bachelor of 
Civil Engineering 
First YEAR Course 
Mathematics 
General Chemistry 
General Physics 
General Mechanics 
Field Practice (Commenced ) 
Drawing (Topographical ) 
Mineralogy 


SECOND YEAR COURSE 
Mathematics, Civil Engineering, and 
Practical Geology 
Applied Mechanics 
Architecture 
Industrial Physics 
Drawing and Modelling 


* Ricketts, p. 150. 

*Tenth Annual Announcement of the 
Polytechnic College of Pennsylvania Pam- 
hlet Vol. No. 223, Pennsylvania State Li- 
rary, Harrisburg, Pennsylvania. 
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For the Degree of Bachelor of 
Mechanical Engineering 


First YEAR Course 
Mathematics 
General Chemistry 
General Physics 
General Mechanics 
Drawing (Mechanical) 
Mineralogy 


SECOND YEAR COURSE 
Mathematics 
Geology 
Construction of Machines 
Metallurgy 
Applied Mechanics 
Industrial Physics 
Drawing and Architecture 


For the Degree of Bachelor of 
Chemistry 


First YEAR CoursE 
General Chemistry 
General Physics 
Mineralogy 
Geology 
Laboratory Practice 


SECOND YEAR CouRSE 
Industrial Chemistry 
Analytic Chemistry (Practical) 
Agricultural Chemistry 
Industrial Physics 
Metallurgy 
Natural History (Plants) 
Drawing or a Modern Language 


For the Degree of Bachelor of 
Mine Engineering 
First YEAR CourRsE 
Mathematics 
General Chemistry 
General Physics 
General Mechanics 
Mineralogy 
Drawing 


SEcOND YEAR CouRSE 
Mathematics 
Geology and Mineral Analysis 
Mine Engineering 
Applied Mechanics 
Metallurgy 
Industrial Physics 
Drawing 


For the Degree of Bachelor of 
Architecture 


First YEAR CourRsE 
Mathematics 
General Chemistry 
General Physics 
General Mechanics 
Mineralogy 
Drawing and Coloring 


SECOND YEAR COURSE 
Mathematics 
Geology 
Industrial Physics and Chemistry 
Applied Mechanics 
Principles of Architecture 
Modelling in Clay and Plaster 
Drawing, Coloring, and Designing 


An examination of the above curricula 
shows the similarity between the courses 
offered for all the degrees with approxi- 
mately three-fourths of the work common 
to all programs. In comparison with 
American schools it indicates the Euro- 
pean influence, since all courses of the 
European programs were technical in na- 
ture as compared to the study of English, 
foreign language and history taught in 
the American technical schools. At the 
Polytechnic College those deemed def- 
cient in English and elementary mathe- 
matics were required to take a prelim 
inary year before enrolling in a profes- 
sional course. 


The Plant, Enrollment and 
Degrees Awarded 


To supply evidence that the college 
had adequate physical facilities to begin 
its work, the following description is of 
interest: 

have secured the large and elegant 
building at the southwest corner of West 

Square and Market Street, 

depot of the Central 

road. The college edifice was ori 

constructed for banking purposes; its sitt- 

ation is, in all respects most favorable and 

its lofty and spacious rooms are w 

adapted to the uses of the institution.” 


With the addition of more schook 
within the Polytechnic College mor 
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space was needed. Without stating how 
the money was obtained, the Pennsylvania 
School Journal describes a new building 
designed and constructed specifically for 
the purposes of the school. 
.. . the new edifice has recently been 
completed. This consists of a main build- 
ing four stories high on Market Street, 
and two rear wings or pavilions extending 
southward; that on the east being 117 
feet long and three stories in height; that 
on the west, 117 feet and two stories 
high, for the better lighting and ventila- 
tion of the court yard.” 


Because complete records are not avail- 
able, a continuous picture of the institu- 
tion, over the years of its existence, is not 
possible. There is, however, sufficient 
material to indicate its prominence and 
the contributions it made during the pe- 
riod of its existence. 

The catalogue of 1855-56 lists 34 stu- 
dents in the professional schools and 33 
students in the academic department, giv- 
ing a total of 67 students. The catalogue 
of 1862-63 is the most interesting of all. 
This picture of the college during the civil 
war lists 94 students and the granting of 
13 bachelor’s degrees and 1 master’s de- 
gree. There were 7 “Bachelors of Civil 
Engineering,” 3 “Bachelors of Mechani- 
cal Engineering,” 2 “Bachelors of Mine 
Engineering,” and 1 “Bachelor of Chem- 
istry.” The degree of Master of Civil En- 
gineering was awarded on the basis of 
three successful years of practice after 
receiving the degree of Bachelor of Civil 
Engineering. In granting 13 bachelor’s 
degrees the school awarded the largest 
number of engineering degrees given by 
an institution in 1863. The corresponding 
figures for the other schools are Rensse- 
laer (12, Harvard (5), Michigan (5), 
Yale (4), Darthmouth (2), and Union 
College (2).?2 

Other material on enrollments is lim- 
ited to a listing in the Annual Report of 
the United States Commission of Educa- 
tion for the year 1877.23 In this report 


School Journal (Dec., 1871) 


p. 182. 

* A. M. Wellington, “The Supply and De- 
mand of Engineers,” Engineering News 
(Aug. 4., 1892), p. Iii. 

*Report to the U. S. Commissioner of 
Education, 1877, p. 541. 
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the college is listed as having 11 full- 
time staff and one part-time professor. 
Sixty-five students were registered as tak- 
ing the full course and four as taking a 
partial course. The course for this year 
(1877) is listed as being three years in 
length, with the third year or senior class 
numbering 21. If all this class received 
degrees it would be for that year the sec- 
ond largest school in the United States 
with respect to graduating engineers. It 
would have been ahead of Michigan, 
which granted 18, and second only to 
Rensselaer, which graduated 27. 


Another index of the school’s import- 
ance can be measured by the number of 
engineering graduates who were mem- 
bers of the American Society of Civil En- 
gineering during the years between 1867 
and 1892 as compiled by Wellington.** 
This list corrects one previously cited in 
the introduction of this paper and credits 
the Polytechnic College with 19 graduates 
who were society members. This number 
placed the school eighth on a list of 43 
colleges. As a measure of relative import- 
ance these figures would be conserva- 
tive, because the school from its begin- 
ning was strong in divisions other than 
civil, and many of its graduates may have 
joined the American Institute of Mining 
and Metallurgical Engineering, founded 
in 1871, or the American Society of Me- 
chanical Engineers, founded in 1880. 

A final important enrollment figure is 
that quoted by Read, who states than an 
alumni list of the Polytechnic College of 
Pennsylvania shows 369 graduates prior 
to 1890. If this is compared with the 
number of engineering graduates of 52 
colleges given by Wellington in 1892, it is 
found that, although unlisted, the Poly- 
technic College would place fourth in the 
list. It would be surpassed by Rensselaer 
with 664, Columbia with 488, and Yale 
with 425 graduates. 


Conclusion 


There appears to be no explanation as 
to why and when this college ceased to 


A.M. Wellington “Addendum as to the 
Membership in the American Society of Civil 
Engineers,” Engineering News (Nov. 17, 
1892), p. 471. 


il 
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exist. From the material available it 
would appear that it operated beyond 
1878 and possibly as late as 1886. It is 
not proposed to supply possible reasons as 
to why it closed. What has been at- 


tempted is the presentation of sufficient . 


material to place the contributions of Dr. 
Kennedy and the Polytechnic College of 
Pennsylvania in their proper light. Ad- 
mittedly the material has been insufficient 
to supply a continuous historical record. 
What has been presented, however, is 
sufficient to reclassify the institution from 


the status of the “forgotten college” to 
one of the few pre-Civil War schools that 
set the pattern for the many engineering 
schools now in existence. What was writ- 
ten of the Polytechnic College of Penn- 
sylvania in 1871 is true today: 


. . . If the history of the College shall 
ever be written, it will, we think, prove 
to be one of the most interesting and in- 
structive episodes in the growth of tech- 
nical education in America.” 


> Pennsylvania School Journal (Dec., 1871), 
p. 181. 


NEW APPOINTMENTS AT BANGKOK 


New appointments have been made at the SEATO Graduate School of Engineering 
in Bangkok operated by the Colorado State University Research Foundation under con- 
tract with ICA. Dr. Robert M. Holcomb, Professor at Texas A & M College has been 
appointed dean to succeed Dean T. H. Evans, who has just returned to Colorado State 
University. Dr. Robert B. Banks, Assistant Dean for Research and Graduate Studies at 
Northwestern University has been appointed Director of Research to succeed Dr. 
Marion R. Carstens, who has returned to Georgia Institute of Technology. 


The new appointments are for approximately two years. 


NEW GRADUATE PROGRAM IN “BIOMEDICAL ENGINEERING” 


A new graduate curriculum which integrates the engineering and medical sciences 
was initiated by The Johns Hopkins University in September. 

The new program in “Biomedical Engineering” leading to the doctoral degree is 
the first of its kind in the country. Two other institutions, the University of Pennsylvania 
and the University of Rochester, are cooperating with Johns Hopkins in instituting 
similar programs. 

Students enrolled will take course work both in the School of Medicine in East 
Baltimore and at the Homewood Campus. At least four years of study and research wil 
be required to fulfill the requirements for the degree with an additional year of post- 
doctoral study in biomedical research recommended. 

The purpose of the new program is to train students in advanced engineering 
subjects of particular pertinence to research in biological systems and to offer systematie 
study in how the principles of physical and engineering science apply to biological 
systems. 
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Sixth Survey of Engineering Technician 
Enrollments and Graduates 
1960-1961 


DONALD C. METZ 


Chairman, Manpower Studies, Technical Institute Division of ASEE, and 
Director, Technical Institute, University of Dayton 


This is the sixth survey of engineering 
technician enrollments and _ graduates. 
Constant effort has been made to improve 
the gathering of data and the reporting 
of final results. Too great a lag still ex- 
ists between the time the survey is started 
(October each year) and the time suf- 
ficient results are available for use. 


For the first time comparable data are 
available for a substantial number of 
schools. This has been the result of a sug- 
gestion that we separate data of schools 
which have not reported for each of the 
last two years so that data for “Other In- 
stitutions” might be compared as well as 
data from institutions with ECPD ap- 
proved curriculums. In the latter case we 
have in the past adjusted reports to reflect 
the data for schools listed in the current 
ECPD report of accredited technical in- 
stitute programs. 

Of the 200 usable replies received for 
1960-61, 32 did not furnish data in 1959- 
60. Likewise, of the 225 schools reporting 
in 1959-60, 57 failed to reply in 1960-61. 
These institutions in each case represent 
from 9 per cent to 14 per cent of the 
total number of enrollment and grad- 
uates. 


Table 1 shows the enrollment as of 
October 1, 1960. The new plan for pre- 
senting data results in an overall increase 
in enrollment of about two per cent from 
63,115 to 64,240. The downward trend 
in both full-time and part-time enrollment 


at ECPD institutions is offset by compen- 
sating increases at other institutions. This 
is the second year for such a decrease (20 
of the 33 schools reported decreases in 
full-time enrollment) and it is the belief 
of some persons that the raising of en- 
trance requirements may be a major fac- 
tor. Overall enrollment continues to indi- 
cate a national engineering technician 
enrollment of approximately 75,000 in 
some 200-250 schools. 


Table 2 shows estimated numbers of 
graduates for 1960-61. Here again ECPD 
institutions show a decrease reaching ap- 
proximately 12.5 per cent, which in this 
case is not offset by the very slight in- 
crease from other institutions. The net 
result is an overall decrease of 4.2 per 
cent from 13,381 in 1959-60 to 12,818 in 
1960-61. Once more some believe the 
continued decrease in the number of 
graduates is occasioned by a stiffening of 
standards as well as by economic and 
other factors. There is still no evidence to 
indicate we are graduating more than 
about 11,000 to 12,000 engineering tech- 
nicians from full-time programs and a 
total of 15,000 to 16,000 nationally. 


The fact remains that the story is not 
getting through to the public in spite of 
continued technological change and the 
demand for more and more education for 
those who can profit by it. To a great ex- 
tent two-year college-level programs of 
technical education can supply this need. 
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A Proposal for Increased Articulation Between 
Technical Institutes and Engineering Colleges 


IRVING L. KOSOW 


Professor and Department Head, Electrical Technology 


Staten Island Community College 


The recently published report on the 
National Survey of Technical Institute 
Education! (hereinafter referred to as 
the Henninger report) once again con- 
firmed the findings of a number of ear- 
lier studies—that of the President’s Com- 
mittee on Scientists and Engineers, the 
Grinter report (so-called) undertaken for 
the American Society for Engineering Ed- 
ucation,? and a parallel study undertaken 
by the University of Wisconsin.* For the 
sake of emphasis, it should be noted that 
each of these studies emerged with simi- 
lar findings and recommendations. The 
findings (subject to the general hazards of 
oversimplification) may be stated as fol- 
lows: 


1. There is a shortage of engineers 
and scientists in the United States 
which is likely to continue. 

2. There is and has been an excessive 


*G. Ross Henninger, “The Technical In- 
stitute in America,” JouRNAL OF ENGINEER- 
ING Epucation, Vol. 51, No. 1 (October, 
1960), pp. 31-36. A summary of the major 
findings of a study conducted for the ASEE 
under a supporting grant from the Carnegie 
Corporation of New York. Presented at the 
annual meeting of the ASEE at Purdue Uni- 
versity, June 1960, by President Henninger. 

? American Society for Engineering Edu- 
cation, Report on Evaluation of Engineering 
Education. Illinois: The Society, 1955. 

*R. E. Purucker, “Graduate Training 
Based on Undergradute Training in Funda- 
mentals,” JOURNAL OF ENGINEERING Epvuca- 
TION, Vol. 47, No. 3 (November 1956), pp. 
223-227. 


Presented at the Regional Confer- 
ence, State University of New York, 
January 1961. 
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and unwarranted number of gradu- 
ates from four-year institutions of 
engineering and science who are 
employed in industry at the techni- 
cian level, and whose capacities 
and training are not being fully uti- 
lized. 

In the past three years, there has 
been a significant and progressive 
decline in total engineering enroll- 
ments despite the general increase 
in college enrollment, the employ- 
ment opportunities for engineering 
graduates and the corresponding 
enlargement of facilities of higher 
education. 


The technical institute program 
must be expanded to provide an in- 
creased number of high-level tech- 
nicians to meet the need of our au- 
tomated, complex technology and 
to free badly needed engineers and 
scientists for more advanced tasks. 


The occupational classification 
known as the engineering techni- 
cian has come to be recognized gen- 
erally as the newest member of the 
industrial triumvirate — engineer, 
engineering technician, and me- 
chanic (or tradesman). Each serves 
a function in and each is indispen- 
sable to industry. 


The technical institute can no 
longer be considered inferior by 
faculties of science and engineering 
colleges merely because it is a two- 
year institution. In the national in- 
terest, it must be recognized as an 
integral part of engineering educa- 
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tion, specifically, and higher edu- 
cation, generally. 


The last of the above recommenda- 
tions recalls the findings of the largely 
ignored (however perspicacious) Wicken- 
den-Spahr report. This study, under- 
taken almost three decades ago, examined 
technical institutes both in this country 
and abroad. It concluded with the rec- 
ommendation that higher education, in 
failing to recognize the potential role of 
the technical institute, was doing an in- 
justice to both the country and the youth 
of our nation. 

Bitter vindication of this early study, 
as well as those cited previously, was 
made by the recent Engineers Joint Coun- 
cil Delegation to the Soviet Union. This 
group noted that the U.S.S.R. produced 
annually for industry 250,000 industrial- 
technicum graduates as compared to some 
15,000 annually graduated in this coun- 
try. The argument immediately comes to 
mind in our defense to say, “But of 
course, our 15,000 are far better trained.” 
“Not so!” says the spokesman of the E. 
].C. Delegation. Of the 15,000 we grad- 
uate annually, “not over 1,000 are of the 
quality of those produced by the techni- 
cums we visited (in the U.S.S.R.)”5 

The Henninger report, in citing the in- 
tense shortage of well-qualified techni- 
cians, revealed a truism long suspected 
by those of us close to the picture of in- 
dustrial placement of students: industry, 
in effect, cannot afford “quibbling about 
nomenclature or ivy-covered traditions 
and is, of necessity, meeting the ‘crash’ 
needs of expanding science and technol- 
ogy for technical manpower by the direct 
mass-recruitment of likely warm bodies 
from all possible sources, including high 
school undergraduates.”¢ 

In comparison to previous studies, per- 
haps the most original contribution of the 
Henninger report is the realization em- 
bodied in the following categorical and 
overt statements: 


‘Society for Promotion of Engineering 
Education, A Study of Technical Institutes. 
Lancaster, Pa.: The Society, 1931. 

*“Technician Training in the Soviet 
Union,” School Shop, Oct. 1960, p. 60. 


* Henninger, p. 32. 
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The technical institute program is no 
more ‘terminal’ than any other college de- 
gree program." 

The definition of the engineering tech- 
nician, to the extent to which it is specific 
and limiting, applies to the starting point 
in his professional career rather than to 
point.* 

e function of formal education is 
preparational, not restrictive.’ 

The route to the top, in continuance of 
the fundamental American tradition, must 
always be open around as well as through 
formal curricular classroom instruction. 
The various state registration laws reflect 
this basic concept. ” 


Mr. Henninger and the members of his 
survey team are to be congratulated for 
placing the problem squarely where it be- 
longs—in the hands of engineering edu- 
cators and administrators who should con- 
sider ways of implementing admission of 
technical institute graduates to engineer- 
ing colleges. In view of the recommenda- 
tions made by past studies, one wonders 
how frequently the gauntlet must be 
dropped before engineering educators 
will rise to accept and meet the challenge 
implicit in this report. It is clear from 
this (as it was from previous reports) that 
in the interests of national security some- 
thing must be done—and soon. But what? 
The Henninger survey figuratively de- 
mands a hard, bold and new look at both 
the technical institute and four-year engi- 
neering curriculums by all concerned. 
We, as educators, are hardly expected to, 
nor shall we if previous apathy is any in- 
dication, devote our entire effort to the 
solution of this (one of many) crisis in ed- 
ucation. On the other hand, we cannot 
accept nor do there appear to be make- 
shift solutions. The findings stated in the 
first paragraph of this paper serve to iden- 
tify the broad aspects of the problems 
facing engineering education. If real and 
purposeful solutions are to emerge, it is 
necessary that the major and minor prob- 
lems ensuing from these broad policy 
statements be clarified by careful separa- 
tions and definitions—so operationally 
stated—to stimulate some educators to 
attempt experimentation and modification 


Henninger, p. 35. 
* Henninger, p. 36. Italics mine. 
Henninger, p. 36. 
* Henninger, p. 36. Italics mine. 
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in the curriculums of both the two and 
four-year institutions. 


Why Tamper? 

Engineers, whether in industry, engi- 
neering colleges or technical institutes, 
are a conservative lot, by nature, trained 
to segregate, classify, standardize and 
evaluate before drawing conclusions or 
recommending changes. The doctrine of 
separation between the accredited four- 
year baccalaureate institution and the 
two-year terminal, technical institute rep- 
resents a logical, neat and ordered dichot- 
omy. Why tamper with it when it is so 
perfectly and understandably structured? 
Anyone can grasp the difference readily. 
The engineering college is (as a minimum) 
a four-year institution; the technical insti- 
tute, one whose duration ranges from one 
to three years. The former provides for 
ready transfer of credits from one accred- 
ited four-year institution to another; the 
latter’s credits are “suspect” and not gen- 
erally transferable, even to other two- 
year institutions. The engineering college 
is designed to provide for further higher 
education beyond the baccalaureate de- 
gree; the technical institute is purportedly 
a “terminal” institution whose graduates, 
presumably, complete their formal educa- 
tion upon graduation. The four-year in- 
stitution trains engineers and scientists to 
solve complex problems, design and de- 
velop new machines and devices, discover 
new principles; its two-year counterpart 
concentrates on the application of these 
principles and devices. This stereotype, 
perhaps somewhat overdrawn but cer- 
tainly convenient, has served to classify 
and distinguish between these two types 
of institutions. 


If changes are to come about in both 
types of institutions—as they have in the 
past and inevitably must in the future— 
it will require a positive outlook on the 
part of engineering educators and admin- 
istrators which welcomes experimentation 
with the curriculums, admissions and 
transfer policies of both these institutions. 
An educational bridge must be estab- 
lished between these two types of engi- 
neering institutions of higher education. 
A second new outlook will require a point 
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of view, particularly by our four-year 
counterparts, which recognizes that the 
technical institute is not inferior to the 
four-year institution, either in terms of its 
importance to the national effort, the na- 
ture of its curriculum or the quality of its 
faculty. In the same way that elementary, 
junior and senior high schools are recog. 
nized by the college teacher as having 
essential and distinct roles in the educa- 
tion of our youth, so must the technical 
institute be accorded its status as having 
an essential function in engineering 
higher education. 

It is the writer’s belief that opposition 
to both of these progressive outlooks 
stems from a common source—a charae- 
teristic desire on the part of some in the 
four-year institutions to preserve personal 
status by maintaining the status quo. So 
much has been written and said about 
“status-seeking” as a pattern of American 
culture that the writer hesitates to bring 
proverbial] “coals to Newcastle.” Yet the 
educational “pecking-order” is so well- 
established that one does not require a 
doctoral study to sample the attitudes of 
the lay public or the faculty to determine 
the “superior” status of the graduate 
school over the undergraduate school, the 
liberal arts college over the teacher’s col- 
lege, the medical school over other pro- 
fessional schools (dentistry, law, etc.), the 
private prep school over the publicly sup- 
ported high school, and, of course, the en- 
gineering school over the technical insti- 
tute. Vance Packard notwithstanding, 
the perpetuation of this attitude stems 
from those at the top of the pecking or 
der. What has the educational profession, 
in general, and the engineering educator, 
in particular, done to dispel this attitude? 

It is of interest to note that the “Asso- 
ciate in Applied Science” degree has sut- 
fered primarily because of “status-think 
ing.” On the one hand, there is the pres- 
tige of the baccalaureate degree which, in 
part, accounts for the increased propor 
tion of high school graduates clamoring 
for entrance to the four-year institution. 
On the other hand, because the technical 
institute is relatively new on the educe 
tional scene the four-year engineering 
schools consider the associate degree 
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lightly. As a consequence, the majority 
of courses taken in the first two years are 
not generally accepted for transfer. Both 
of these factors have harmed the cause of 
the technical institute in America greatly, 
despite assurances from industry, numer- 
ous classified advertisements, and reports 
fom guidance counselors that the need 
isso great for technicians, and that em- 
ployment at a fairly respectable starting 
alary is virtually guaranteed upon grad- 
vation from such an institution. As a re- 
ult of such status thinking, the technical 
institutes fail to attract a large propor- 
tion of the dropouts of the four-year engi- 
neering curriculum or a similarly large 
proportion of those high school graduates 
who fail to gain admission to the engi- 
neering school of their choice. What has 
happened to these young people who 
have some engineering aptitude and a suf- 
ficiently high engineering interest pattern 
but fail to make the grade? Where are 
they now? Certainly, a small proportion 
of these enter technical institutes. What 
can be done to eliminate this cruel waste 
of our nation’s natural and most valuable 
resource—manpower? 


Closing the Gap 


If articulation is to occur (as it inevita- 
bly must) between engineering colleges 
and technical institutes, some ground 
must be yielded on both sides. On the 
one hand, the curriculum of the technical 
institutes may have to be upgraded to in- 
tude more of the basic engineering sci- 
ences, both qualitatively and quantita- 
tively. The four-year engineering col- 
leges, in addition, may have to be willing 
to accept adequately prepared transfers 
fom the technical institutes who have 
given satisfactory evidence of ability to 
continue their education toward a bacca- 
laureate degree. The gap between the 
technical institute and the engineering 
wllege has already been bridged in the 
state of California where transfers occur 
ma fairly large scale with remarkably 
few repercussions.'!_ While both types of 
institutions have much to gain by such 
tform, there is yet another compelling 
teason for increased articulation between 
the two. Trends, indicated by changes in 


A PROPOSAL FOR INCREASED ARTICULATION 


119 


courses of study in the various four-year 
schools, show a general movement in the 
direction of engineering science and away 
from engineering practice. A growing 
philosophy is emerging among engineer- 
ing educators that engineering is a science 
rather than a technology. The role of the 
technician in this rapidly changing pic- 
ture is noted:1? 
The trend in professional engineering 
education today is clearly toward an in- 
creased emphasis on “science” at the 
expense of “art” and the technician or 
technologist is taking over many of the 
functions formerly performed by engi- 
neers, particularly in the areas of con- 
struction, operation and sales. It is the 
writer's conviction that this trend will 
continue and will necessitate a substantial 
broadening of the present highly spe- 
cialized technical institute type of train- 
ing. Furthermore, as the ponents of 
the population attending college increases, 
the social and economic advantages of a 
baccalaureate degree will militate against 
any “terminal” program which does not 
provide opportunity for continued study 
toward a degree without undue loss of 
time for students who possess the neces- 
sary ability and ambition . . . . Trends in 
this direction are already discernible. 
Several leading technical institutes have 
in recent years expanded their — 
to provide additional work leading to a 
bachelor’s degree. 


Stimulated by the Sputnik hysteria, the 
insatiable appetite of industry for re- 
search-oriented personnel and the stand- 
ards imposed by the graduate schools, en- 
gineering education has been compelled 
to place greater emphasis on research and 
basic design rather than practical appli- 
cation of scientific principles. Simultane- 
ously, attempts are being made in various 
institutions to offer broader cultural and 
purer scientific courses (at the expense 
of the technical) in order to train engi- 
neering scientists capable of independent 
study and broader vision. Does this mean 
that there is no longer a need for the 
practising professional engineer? Hardly. 
In the light of more emphasis on discov- 
ery of new principles, even more practis- 


“J. Lillie and R. E. Stockwell, “A Local 
Problem for Junior 
College Journal, September 1959, pp. 16-25. 

“¥F, R. Henderson, “Junior College En- 
gineering Programs,” Junior College Journal, 
October 1960, pp. 94-97. 
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ing engineers may be required than are 
presently being trained to solve the prac- 
tical design and engineering problems as- 
sociated with these discoveries. But if 
the engineering colleges intend to concen- 
trate their efforts on the training of engi- 
neering scientists, what institutions are 
going to take up the gap? Clearly, by de- 
fault, the obligation may fall upon the 
technical institutes. The notion is fairly 
prevalent among many of the writer’s col- 
leagues, teaching at the technical insti- 
tute level, that the present course in Elec- 
trical Technology is equal to (and beyond, 
in the area of electronics) that which was 
offered in four-year courses of electrical 
engineering some 25 years ago. It is 
highly possible that the engineering tech- 
nician course some 25 years hence will be 
similar to that offered by the engineering 
curriculum and accompanied by corre- 
sponding changes in the technical insti- 
tute which must, of necessity, “take up 
the slack.” 


The Key First Year 


Does the solution lie, as some believe, 
in the expansion of the technical institute 
to a four-year source of study? In the 
writer’s opinion, this would defeat the ad- 
vantages of articulation between the two 
types of institutions. How can articula- 
tion be implemented in a manner that will 
be most acceptable to both? The solution 
which has been suggested in numerous 
discussions and conferences consists of 
modifying the first year of the technical 
institute curriculum. This curriculum 
should be broadened so as to represent an 
academic achievement equivalent neces- 
sary for success in the last two years of a 
four-year engineering curriculum. It goes 
without saying that a number of the stu- 
dents entering engineering schools and 
technical institutes are inadequately pre- 
pared in basic mathematics, the sciences 
(notably physics and chemistry) and Eng- 
lish expression (both written and oral), to 
say nothing of the foreign languages. 
Some of our finest and most selective en- 
gineering colleges have had to institute 
“remedial courses” to make up student de- 
ficiencies in some and all of the above 
areas. 


If the first year of the technical insti. 
tute were oriented toward a broad aca. 
demic training (stressing the basic funda- 
mentals of mathematics, physical sciences 
and English—among other subjects), par- 
alleling but less rigorous than the first 
year of a pre-engineering curriculum, it 
would serve to advance the respective 
causes of the technical institute and the 
four-year engineering school in many 
ways. To begin with, it would permit the 
technical institute to raise the common 
denominator of those students who have 
been inadequately prepared for college 
work for whatever reason. Then, since 
such a course would require the same or 
similar aptitudes for success as exists in 
the first year of engineering school, it 
would permit the technical institute to 
guide the more successful student in the 
direction of the engineering sciences. This 
procedure, in addition, has the guidance 
oriented advantage of affording the stu- 
dent the opportunity of an additional year 
to discover his own potentialities to his 
own satisfaction. He is not told that he 
cannot enter the field of his choice but is 
permitted to discover for himself what are 
his limitations. It encourages, if you 
please, the “late bloomer” who, on the 
basis of previous high school record, 
would not have been admitted to an en 
gineering college. This solution, further, 
enlarges the reservoir from which poter- 
tial scientists and engineers may be drawn 
—and is it not the function of technical 
institutes and community colleges to ex 
pand the facilities of higher education 
and “let each become all he is capable of 
being?” Assuming that articulation diff- 
culties concerning transfer of credits from 
technical institutes to engineering col 
leges can be surmounted, the more suc 
cessful student, at the end of the first year 
of pre-engineering, would follow a se 
quence of courses similar to that given in 
the second year of an engineering college. 
If he succeeds, he would transfer at the 
end of his second year to an engineering 
college of his choice. 

But what of the less-successful student 
who has enrolled in this proposed pre 
engineering program at a technical inst: 
tute? Or, for that matter, what of the les 
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rical inst successful dropout in the first or second There are always those who will raise 
_ ad aca. year of a four-year course in engineering? — the cry that this proposal represents “a 
“~~ funda- By virtue of having been exposed to a __ back door to engineering” and will result 
al SCIENCE F ound foundation in mathematics, physi- in a “watering down” of the engineering 
jects), par- cal sciences and English, these students curriculum. To these, the writer would 
. the firs are certainly better prepared to compre- __ like to point out that such comment 
iculum, it hend and make the most of any of the _ should be left to accreditation agencies 
respective F nore specialized technician-training pro- _ and evaluation teams. In the final reckon- 
= and the grams which they may select than if they _ing, the “controls” of the situation still re- 
im had gone directly from high school into with the engineering colleges who 
permit the # sich a program. This latter group would __ retain the right to accept or reject candi- 
2 CommMO F be “salvaged” to take their place in in- dates with advanced standing for their 
who have dustry in proportion to their abilities. If | various courses of study. 

~~ college the opinions offered by employment in- By way of summary, the above pro- 
hen, since terviewers, industrial placement coordi- _ posal may be considered as affording the 
4 oxutell nators and engineering advisement com- _ following potential advantages: 

school to educators in 1. It provides for increased articula- 
lent in the ett ‘d ing gineering colleges on a basis which is 
snces. This Commenced a broader type of technical ore acceptable to the latter type of in- 
institute training with heavy emphasis on stitution 
2 guidance fundamentals rather than (and op- 
'S the stu posed to) specialized training geared to 2. It expands the potential horizons of 
tional year a particular industry or technical spe- the technical institute and the engineering 
ities to his ialty. Events are moving so rapidly in _ College simultaneously, both qualitatively 
Id he technology, furthermore, that specialized nd quantitatively. 
area may be ren- 3. It tends to raise the status of the 
, if a ered obsolete by future developments. technical institute in the eyes of educat- 
cn In the final analysis, a solid training in _ ors, students and industry. 
> mathematics, chemistry, physics and Eng- Jia : 

ol record, B lish represents the best foundation on 4. It conserves our nation's technical 
1 to an e§ which to build any type of technical and = ™#@"POwer by making possible fluid move- 
i, further, § scientific specialization. From the point mons between the — types of institu- 
rich poten § of view of industry and the best interests tions, wherein qualified technical gradu- 
y be drawn of the student, therefore, there is much to ates com move om: further 
f technical § ph. gained by patterning the first year of education and dropouts from engineering 
eges to eB the technical institute program along colleges can acquire specialized training 
education F classical pre-engineering lines. Once em- to become engineering technicians. 
capable of ployed, the graduate of such a technical 5. By increasing the potential number 
lation diff: F institute program may continue his study __ of technical institute graduates, engineer- 
redits from F of pure science or engineering in exten- —_ ing manpower will be made available for 
ering COhBsion courses without too much loss of _ the more creative and professional objec- 
more suCE credit in subjects taken at the technical _ tives of the four-year graduates in science 
i first institute. and engineering. 
llow 
at given it 
ing college. 
sfer at the 
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METALLURGY PH.D. AT WASHINGTON 


To provide specialists trained in the fundamental behavior of metals, graduate 
education at the University of Washington has expanded with the introduction of a 
new program leading to the degree of Doctor of Philosophy in the field of metallurgy, 
beginning the autumn quarter. 
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A Report on the Educational Methods Division’s Midwinter Conference 


Research on Engineering Faculty Utilization 


EDWARD K. KRAYBILL 
Professor of Electrical Engineering, 
Duke University, Durham, N.C. 


WILLIAM K. LeBOLD 


Associate Professor of Engineering and Educational Research, 


Purdue University, Lafayette, Ind. 
EDWARD J. RISING 


Assistant Professor of Mechanical Engineering, 
University of Massachusetts, Amherst, Mass. 


According to Dr. Alvin C. Eurich, Vice 
President and Director, The Fund for the 
Advancement of Education, “ . uti- 
lization involves essentially an engineer- 
ing approach to teaching.”! 

Dr. Eurich maintains that engineers 
and scientists have been mainly respon- 
sible for developing the tools which have 
completely revolutionized modern com- 
munication. Moreover, their ingenuity 
also has brought about new types of an- 
alysis which have increased the efficiency 
of many operations and processes. 


With few exceptions, however, engi- 
neers have not made use of their new de- 
velopments and inventions for one of 
their most important needs—the teach- 
ing of engineering students, which is in- 
deed a process of communication. Yet 
there is reason to believe that the thought- 
ful application of engineering tech- 
niques can result in a greatly improved 
educational process. The progress result- 
ing from the application of engineering 
proficiency to other areas of endeavor ap- 


1 Alvin C. Eurich, “More Effective Faculty 
Utilization”, JouRNAL OF ENGINEERING Epvu- 
CATION, Vol. 51, No. 10 (June 1961), pp. 
779-783. 
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pears to justify such hope, and education 
certainly deserves at least the same é& 
gree of imaginative thinking, objectiv 
analysis, and carefully planned expen 
ments. 


Although effective teaching may } 
considered, in one sense, as efficient com 
munication, the shortage (quantitativ 
and qualitative) of engineering teache 
emphasizes the need for better utiliza 
tion of engineering faculty in many wa 
Invention and efficiency have transformel 
modern life, so why not transform edu 
tion too? The engineering approach ap 
pears to be that of attempting to finj 
ways of doing more, doing better, aml 


doing with fewer people. Why not a doef 4yo4}, 
of the same for education? port by 1 
Attempting to find ways of doing morfftitled “ 


better, with fewer people usually requitt 
some research, of course, and in condut 
ing research there is a demand for vali 
and reliable data and an objective # 
proach. Why not the same for educatial 
rather than the widespread acceptance‘ 
faith of traditional modes of instructiow! 
Why not, as stated in the opening pa 
graph, apply the “engineering approadi 
to teaching? 
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Through the resources for more effec- 
tive and efficient communication devel- 
oped by engineers we should be able to 
learn through research how to make far 
better use of our engineering faculties. 
onference Much of the initiative for this research, 
incidentally, must come from the faculty 

e rather than from administrative officials. 
ation 
Background 


During the Annual Meeting of the So- 
ciety at Cornell in 1957, Dr. Eric A. 
Walker, a former Chairman of the Edu- 
cational Methods Division, urged that 
group to undertake as a major project 
the promoting and encouraging of re- 
garch in engineering education. Such 
research, he stated, should be as rigorous, 
comprehensive, and thorough as any other 
research, and should be deemed just as 
respectable for engineering teachers to 
conduct. 


Subsequent to Dr. Walker’s recom- 
_ [mendations and challenge at Cornell, 
id education the Educational Methods Division 
ne ind the Engineering College Research 
g, objectit® Council gave considerable attention to 
ned expel the matter of research in engineering ed- 
ucation. One of the significant products 
of their endeavors was the first compila- 
tion of a catalog of research projects in 
engineering education that either were in 


ng may 
ficient com 
‘quantitative 


ing teachen§progress or recently completed. This 
etter utiliz§ compilation, which was presented by Dr. 
many ways§ Harry W. Case, of UCLA, during the An- 


transformel 
form 


nual Meeting at Purdue in June of 1960, 
provided useful information of the “where 
pproach apgwe are and what we have done thus far” 
ting to fini§variety for persons interested in consid- 

better, aufering research in engineering education. 


ry not a 40H Another useful compilation was a re- 
port by W. R. Hatch and Ann Bennet, en- 
titled “Research on Teaching in Engi- 
neering and Related Subjects,”2 which 
appeared in the October 1960 issue of 
the JouRNAL OF ENGINEERING Epuca- 
tion. They reported research that had 
ben done or published between 1956 
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*W. R. Hatch, and Ann Bennet, “Re- 
search on Teaching in Engineering and Re- 
ted Subjects”, JouRNAL OF ENGINEERING 
ne Vol. 51, No. 1 (October 1960), 
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and 1960 and which had been listed pre- 
viously in the U. S. Office of Education 
Publication, “Clearing House of Studies 
on Higher Education.” 

Not necessarily related to the forego- 
ing but another relevant background de- 
velopment was the appointment in 1956 
of the Committee on the Development of 
Engineering Faculties (CDEF), some- 
times referred to as the “Hazen Commit- 
tee.” CDEF organized its study into 
three parts; recruitment, development, 
and utilization—of engineering faculties. 


It will be recalled that the CDEF was 
discharged at its own request last year, 
that a special published report appeared 
in the May 1960 JourNAL oF ENGINEER- 
ING EpucaTion,* and that Harold Foecke 
presented an oral report to the Society 
at a General Session during the Annual 
Meeting at Purdue in 1960. The Com- 
mittee suggested that implementation of 
its recommendations be carried out by 
other appropriate groups. Consequently, 
Dr. Eric Walker, then as President of the 
ASEE, asked the Educational Methods 
Division to undertake responsibility for 
determining ways of implementing the 
third facet of the CDEF study—that of 
utilization of faculty. 


Research on Engineering 
Faculty Utilization 


In accepting President Walker’s charge 
the Educational Methods Division 
planned a mid-winter invitational confer- 
ence for “Research on Engineering Fac- 
ulty Utilization.” The purpose of the 
conference was to: 

a) Evaluate and disseminate informa- 
tion among the participants regard- 
ing the present status of research 
relevant to faculty utilization. 

b) Relate such information to the con- 
temporary engineering education 
scene. 

c) Make recommendations regarding 
research needs which will provide 


* Harold A. Foecke, “Engineerin Faculty 
Recruitment, Development, and Utilization, 
JouRNAL OF ENGINEERING EpvucaTion, Vol. 
50, No. 9 (May 1960), pp. 757-828. 
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additional information for the guid- 
ance of engineering education to- 
morrow. 

The “Faculty Utilization” Conference, 
‘provided with funds from the Westing- 
house Educational Foundation, was held 
at the Westinghouse Educational Center 
in Pittsburgh on January 9, 10, and 11, 
1961. 

So that the spirit and content of that 
conference can be brought to the atten- 
tion of as large a segment of the ASEE as 
possible, attempts are being made to dis- 
seminate the results of the conference 
through: 

a) A brief report at the 1961 Annual 
Meeting at the University of Ken- 
tucky. 

b) Distribution of available conference 
papers and summaries upon request. 

c) Publication of a summary report 
and of selected papers. 

d) The establishment of teams which 
stand ready to assist with the plan- 
ning and presentation of programs 
on faculty utilization at the request 
of sections and institutions. 


In his keynote address to the confer- 
ence, ASEE Vice President Howard Bar- 
low, Washington State Institute of Tech- 
nology, charged the group: “New ideas, 
new methods, new concepts, new devices, 
and above all a renaissance of thinking is 
needed if we are to handle successfully 
even a fraction of the task which faces us. 
From the neophyte teaching assistant to 
the deans of engineering, we must chal- 
lenge our current methods.” Conference 
participant Harold Foecke, Notre Dame 
University, reviewed the activities of the 
now defunct Committee on the Develop- 
ment of Engineering Faculties and em- 
phasized their concern that the problem 
of faculty utilization be more thoroughly 
studied. Harry Case, UCLA, from his 
survey of engineering deans, noted pau- 
city of bona fide research studies on fac- 
ulty utilization with the possible excep- 
tion of class size studies, television, and 
teaching machines. Roland Trathen re- 
viewed RPI’s research studies of class 
size, and Arnold Roe, UCLA, discussed 
independent study and programmed 
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learning research. Leslie Greenhill, Pen 
State, in a provocative review of research 
on “physical aids to faculty” noted the re. 
sults of such diverse devices as television, 
faculty offices, a cinema register, and the 
academic calendar. Paul Symonds, 
Brown, reviewed the use of undergradu- 
ate assistants as part of a discussion on 
“human aids.” A pilot study of the us 
of faculty time was the unique contribu. 
tion of John Ritchey, Purdue. Jack Al 
ford, Harvey Mudd, discussed some of 
the faculty utilization problems of a new 
college. Otis Lancaster, Penn State, ex- 
pressed concern over the non-teaching 
duties of engineering faculty members, 

The first day was concluded by a pr- 
vocative address by Dr. Alvin C. Eurich 
in which he challenged engineers to ¢- 
rect their attention and ingenuity to to 
morrow’s challenging problems in higher 
education. 

To provide a contemporary context 
from which to view the problem of fac 
ulty utilization Gordon Brown, MIl, 
noted the explosion of new knowledge, 
new interdisciplinary developments, the 
unique features of engineering syntheses 
in a project context, and the importane 
of continually facilitating the exchange d 
ideas among researchers, teachers, ani 
students. L. M. K. Boelter, UCLA 
viewed his concern over a decreasing pro 
portion of the best minds in the county 
now entering engineering, the role of th 
federal government as a prime contract 
for research, the need of a more comp 
hensive view of engineering systems, the 
declining role of higher educational insti 
tutions in the development of new know: 
edge, and the importance of catalogin 
our natural, man-made and human 
sources and needs. 


Merritt Williamson, Penn State, em 
phasized the dual responsibility of 
ulty members and administrators 
guarding against technical obsolescent 
and presented specific ideas of how thi 
might be done. 


The immediate result of the confe 
ence was to develop a two-part repotl 
(1) a series of specific recommendatiéi 
of policies and practices that should i# 


follows. 
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cease faculty utilization, and (2) a list of 

research needs on faculty utilization that 

can be presently identified. The report 
follows. 

1. Policies and practices that should in- 
crease faculty utilization immediately 
were described by the group as fol- 
lows: 


a) 


— 


Qs 
— 


e 


i) 


Replicate and duplicate desirable 
educational research studies in 
other institutions after they have 
been completed in the originating 
institution. 

Examples: Slide Rule Film, use of 
“Mari” (Motivation and Response 
Indicator), further experimenta- 
tion using undergraduate and 
graduate students as supplemen- 
tary to the faculty, etc. 
Streamline student scheduling 
procedures using computers to re- 
lieve faculty of some duties except 
those necessary for advising stu- 
dents. 

Re-establish work on the Catalog 
of Instructional Aids. 

Collect and disseminate informa- 
tion on unique features of class- 
rooms and laboratories that in- 
crease learning. 


Increase the use of non-engineer- 
ing personnel to relieve faculty of 
routine tasks. 


Institute the use of labor-saving 
devices to conserve time of faculty 
(dictaphone, verifax, closed-circuit 
TV, examination of records). 


Scrutinize all activities to ascer- 
tain what savings can be made in 
faculty time on paper work, com- 
mittee work (for example, size and 
number of committees). 


Take care to avoid proliferation 
in undergraduate and graduate 
courses in order to conserve fac- 
ulty time and increase their effect- 
iveness. 


Support cross-fertilization among 
disciplines. 

Improve the leave of absence pol- 
icy for either industry or another 
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institution. This is needed at all 
levels. 

Recognize the positive effect on 
faculty members of strong encour- 
agement by the dean or depart- 
ment chairman. 

Encourage continuing outside 
consulting work, both for the pro- 
fessional development of the indi- 
vidual and to bring research work 
to campus. 


m) Clarify all patent relationships 


n) 


0) 


p) 


with the university. 

Concern should be expressed 
about a system which will pigeon- 
hole a faculty member into nar- 
row discipline. 

Consider establishing a chair of 
Professor of Engineering Educa- 
tion in a number of institutions. 
All institutions should encourage 
the faculty to develop means for 
evaluating good teaching. 


q) Each school should study the con- 


straints that exist in that school 
which interfere with the best ped- 


agogy. 


As ascertained by the Conference, 
general research needs on faculty uti- 
lization include the following: 


a) 


b) 


d) 


Application of operations research 
techniques to our systems of engi- 
neering education and its parts to 
identify the problems, their na- 
ture and severity. 

Efforts to define more carefully 
objectives, to devise more con- 
sciously means for the attainment 
of these goals, and to evaluate 
more systematically the degree of 
success in achieving them. (Could 
include such considerations as 
faculty development as well as 
learning.) 

Determination of a better alloca- 
tion of function among elements 
which promote success of our sys- 
tem—distinguishing first of all be- 
tween the human and machine 
functions. 

Research on the further develop- 
ment of more precise standards of 


c) 
4 
h) 
c) 
i: 
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measurement of the variables in- 
volved in educational experimen- 
tation. 

e) Efforts to design educational ex- 
periments on a sounder and more 
scientific basis, at the same time 
developing criteria for the evalua- 
tion of such designs. 

f) More research on the nature of 
the learning process as it applies 
to engineering education and, es- 
pecially, to the nature of learning 
in the design area. 

g) More research on the project 
method as a means of promoting 
student learning. 

h) Further study of techniques for 
shifting to the learner more re- 
sponsibility for his intellectual 
growth. 

i) Additional study of means of giv- 
ing to the student earlier feedback 
on the degree of his success in 
achieving learning objectives. 

j) Development of standardized 
achievement tests in more subject 
matter areas and steps to make 
these tests more readily available. 

k) Regional cooperation among in- 
stitutions in establishment of fac- 
ulty teams for the development of 
the programmed learning experi- 
ence in selected course areas. 

1) Development of more films of a 
motivational nature to assist the 
teacher in this key function. 

m) Extension of the study of the use 
of faculty time by the work sam- 
pling technique to a broader sam- 
ple of the engineering teaching 
profession (studies of ways of re- 
ducing drudgery and duties of a 
subprofessional nature might be 
included). 


To facilitate the development of some 


of the above areas, the Educational Meth- 


ods Division is establishing a number of 
task groups, principally those outlined be- 


low. 


Intercommunications: To serve the 


members of the Division and of the So- 
ciety at large by continuously bringing to 
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their attention in appropriate ways (eg } ihe ya 
abstracts in the JouRNAL, or newsletter, angine 
etc.) studies, books, articles, and the like velop : 
which are relevant to problems of engi. point 
neering education but which do not nor pation 
mally appear in the literature read by § sdmini 
most engineering educators. (Chairman-§ hers to 
Harry W. Case, University of California, § 3s tech 
Los Angeles) nition \ 

Educational Media: To develop and§ outstan 
keep current a catalog or “register” (per. § present 
haps in looseleaf form) of various movies, 
film strips, video tapes, slides, modek, 
recordings, etc. which are useful in some 
aspect of engineering teaching; including 
also a listing of the sources, cost, poten- 
tials and drawbacks of various types of 
projectors, tape recorders, _ television 
equipment, etc. (Chairman—Edward |. 
Rising, University of Massachusetts, An- 
herst) 

Programmed Learning: To compar 
and relate all of the different types d V 
situations (lecture, laboratory, indepent- 
ent study, seminar, use of teaching m:- 
chines) in which a planned “program” ¢ 
learning experiences may be devised tv 
secure the achievement of various kinds 
of learning (principles, skills, facts, a 
titudes, etc.); to plan and conduct e- 
periments on the effectiveness of the 
different learning situations. (Chairman— 
Arnold Roe, University of California, Lo 
Angeles) This 

Educational “Models and Systems En§ program 
gineering: To explore the applicabilititical Ey 
of the operations research technique tifhas oper 
the system of engineering education tByears, [ 
more clearly identify the operatiom§igam ha 
functions, and interrelationships of thfsrs H. | 
various aspects of the system (students 
facilities, faculty, curricula, profession#l 
societies, etc.); to determine the feas 
bility of holding an invitational confer 
ence on this theme next year. (Chairma 
—W. K. LeBold, Purdue University, 
fayette, Indiana) 

Persons who are interested in any ( 
the task groups are invited to contact th 


chairmen of those groups. — 
It is hoped that all ASEE membes$ 
both instructors and administrators— for p 


give more than passing consideration t 


i 
neéert 
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ways (eg, 


the value of and need for research in 
newsletter, 


engineering education, that both will de- 
ind the like f yelop an interest in such research to the 
ms of engi} point of participation, that their partici- 
do not nor pation will be rewarding for each, that 
re read by§ sdministrators will encourage staff mem- 
Chairman- J hers to do educational research as well 
| California, § 35 technical research, and that due recog- 
nition will be given to those who perform 
levelop and § outstanding research. And, in view of the 
gister” (per-§ present and anticipated manpower situa- 
ious movies, 
les, models 
in some 
g; including 
cost, poter- 
yus types of 
television 
-Edward J. 
1usetts, Am- 


[o compare 
nt types a 
7, indepent- 
eaching mé- 
program” 
> devised to 
arious kinds 
is, facts, at 
conduct 
ness of the 
Chairman— 
lifornia, Lo 


This will serve as a brief report on a 
program that the Department of Elec- 
tical Engineering at Stanford University 


Systems E 
applicability 


technique tifhas operated on a modest scale for eleven 

education tifyears, Initiative and direction of the pro- 
operatiomfram has been ably provided by Profes- 

ships of thors H. H. Skilling and W. W. Harman. 


m (student§ The program has several novel fea- 
professiomiftures, Its objective is to provide an op- 
e the feasfportunity for a mature graduate student 
ional confefto have the experience of conducting a 
r. (Chairmaiflecture class for one full academic quar- 
riversity, Later. This necessitates a special arrange- 


ment, because it is our general policy to 
od in any 
o contact 


Paper delivered June 23, 1960 at 
the Annual Meeting of the ASEE 


= members Purdue University. Recommended 
strators—W for publication by the Young Engi- 
sideration | "ering Teachers Committee. 
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tion with regard to engineering staff, it 
is suggested that this educational research 
be directed toward accomplishing more 
effective faculty utilization. There is a 
wonderful opportunity to apply our cele- 
brated “engineering approach” to the im- 
portant and necessary task of finding 
ways of educating more students, of do- 
ing a better job of it, and of accomplish- 
ing it through more effective utilization 
of engineering faculty. 


Volunteer Teaching Program at Stanford 


JOSEPH M. PETTIT 


Dean of Engineering, 
Stanford University, 
Stanford, California 


assign graduate students who are em- 
ployed as teaching assistants only to lab- 
oratory work and paper correcting; it is 
our preference to use regular faculty in 
the formal lecture courses. 


This is not to say that regular faculty 
are automatically perfect in their lectur- 
ing ability. Indeed, if they were the pro- 
gram to be described would never suc- 
ceed. This program is voluntary both in 
the sense that a graduate student volun- 
teers for the lecturing duties, and, just as 
important, some undergraduate students 
must volunteer to enroll in these classes. 
Hence if the regular lecturer were so ob- 
viously perfect, we would have no volun- 
teer students. 

The motivations for a special arrange- 
ment are several, and seem to be valid 
enough so that we have repeatedly been 
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able to organize between 5 and 11 of 
these special sections each year since the 
program began. The graduate student 
who wishes to volunteer for the lecturing 
assignment is usually a student who has 
interest in a teaching career, even though 
this interest may be only tentative. In- 
deed he may undertake the teaching as- 
signment to help him reach a better de- 
cision about his career. In addition, he 
may be studying for his oral examina- 
tions for the Ph.D. and have been ad- 
vised that lecturing experience in a basic 
course will help him in this preparation. 


The motivation for the graduate stu- 
dent is strong enough to make it unneces- 
sary to pay him for this experience.! In- 
deed this very absence of salary heightens 
the motivation of the undergraduate stu- 
dents in their decision to volunteer to 
take a course in this experimental way. 
It assures them that their lecturer must 
be strongly interested in rendering consci- 
entious service. 

The volunteering process occurs in the 
following way. The graduate student 
makes known his availability to the pro- 
fessor in charge, and a suitable course is 
agreed upon. This is typically the intro- 
ductory electrical engineering course 
taken by all engineering students, or 
basic follow-up courses in electric circuits 
or electromagnetic fields. Such classes 
are usually taught in large sections, of 
perhaps 40 students. This factor provides 
another incentive when it is announced 
in the class that a volunteer section is 
available, and that this new section will 
be limited to about 10 students. An op- 
portunity is thereby offered for a small- 
group experience in which there is far 
more interchange between instructor and 
student. Also, when volunteers are called 
for, they are informed that they will be 
free at any time to return to the main 
lecture class; this has only occurred once. 

The volunteer students are also assured 
that the grading in the small section will 
not be different from that in the main 


*Units of academic credit can be given, 
however, and in an amount equal to the unit 
value of the course being taught. 
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class, and indeed it is our usual practice 
to supervise the grading carefully and ty 
submit all students to the same final ¢. y 
amination. 

Supervision is of course important, 4. 
though the amount of it required will bk 
variable among the student lectures. The HAN 
professor in charge of the course plans 
the coverage of subject matter, etc., al 
though the student lecturer is given th 
opportunity to compose problem assign 
ments and examination questions. 

He also has the opportunity for CON 
much consultation with a senior profes 
sor as he may wish on such matters 
lecturing techniques. There is no form 
preparation for the lecturing, and hy 
must make his own transition from a li. 
tener to a lecturer. His experience as |i. REL 
tener is recent, or usually concurrent, » 
he is all too aware of the differences be. 
tween good and bad lecturing. Actually, 
he is probably more preoccupied with INT 
organizing the subject matter in his om 


, mind for presentation than he is with r 


fining his platform techniques. 

As previously mentioned, we have haf 
from five to eleven volunteer section FOU 
each year, and this without benefit ¢ 
any particular recruiting effort. Most d 
the volunteer lecturers hear of the op 
portunity through a seminar we conduc 
during the winter quarter of each ye: INTR 
for graduate students interested in tl 
teaching profession. In the seminar w 
have a variety of guest speakers, togethe 
with discussions based on student-p 
pared material. This seminar, attracting 
an attendance of 15 to 25 students, } 
like the volunteer teaching program 
completed more than a decade of s 
cessful existence. 

It might be helpful to establish nume: 
ical perspective by pointing out the fu 
that we graduate about 25 Ph.D.’s a ye 
in electrical engineering, hence about o 
in five of these students participates i 
the voluntary teaching program. The st 
dent during his career usually conduc 
only one class in a given course on t 
voluntary basis; after that he might re 
sonably expect to be paid! 
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NEW AND RECENT P-H TITLES 


HANDBOOK OF TRANSISTOR CIRCUIT DESIGN 


by KEATS A. PULLEN, JR., Scientific Staff, Ballistic Research 
Laboratory, Aberdeen Proving Ground 
July, 1961 556 pp. 


COMPUTER PROGRAMMING HANDBOOK: GUIDE FOR BEGINNERS 
by ROBERT NATHAN and ELIZABETH HANES, both of Cali- 
fornia Institute of Technology 
November, 1961 224 pp. 


RELIABILITY THEORY AND PRACTICE 


by IGOR BAZOVSKY, United Control Corporation 
August, 1961 292 pp. Text price: $8.25 


INTRODUCTION TO MECHANICS 


by IRVING J. LEVINSON, Lawrence Institute of Technology 
May, 1961 315 pp. Text price: $7.95 


FOUNDATION FOR ELECTRIC NETWORK THEORY 


by MYRIL B. REED, Michigan State University 


Text price: $7.95 


Text price: $5.95 


March, 1961 354 pp. Text price: $9.75 
INTRODUCTION TO NUCLEAR ENGINEERING, 2nd 

by RAYMOND L. MURRAY, North Carolina State College 

May, 1961 384 pp. Text price: $9.00 
METAL STAMPING DESIGN 

by RICHARD F. CARLSON, Boston University 

August, 1961 199 pp. Text price: $5.95 


PHYSICO - CHEMICAL HYDRODYNAMICS, 2nd 


by V. G. LEVICH. Translated from the Russian by WILLIAM 
BEGELL, Royer and Roger, Inc. 


Forthcoming Price to be announced 


WRITE FOR APPROVAL COPIES AND CATALOGUE: Box 903 


PRENTICE-HALL, INC. — ENGLEWOOD CLIFFS — NEW JERSEY 


| 
| 


XVIII JOUR. ENG. ED.—November 196] } JOUR. 


Men who do nothing but think 


A phenomenon of modern America is the so-called 
"think company." It owns no factories, manu- 
factures no products and makes no shipments, but 
just "thinks" about problems, and comes up with 
brilliant solutions. 


We have a number of "think companies" at Westing- 
house. One of them is a group of scientists in 
the research laboratories near Pittsburgh who 

do almost nothing but seek basic knowledge, like 
the production of light by solids, and the 
origin of magnetism. Other Westinghouse scien- 
tists in Baltimore apply basic knowledge to that 
most demanding of all problems . . . national 
defense. And at Cheswick, Pa., there is still 
another group whose principal job is to think 
about what products will be needed in the Ameri- 
can home 10 or 15 years from now. 


Out of this kind of thinking at Westinghouse 
have come startling advances in atomic power, 
the launching system for Polaris, thermoelectric 
generators and other Westinghouse developments. 


Perhaps talented students in your classes 
would be interested in a challenging career at 
Westinghouse. For information write: L. H. 
Noggle, Westinghouse Educational Department, 
Pittsburgh 21, Pennsylvania. 


You can be sure... . if it's Westinghouse 


| 
: — 
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From PHILOSOPHICAL LIBRARY 


for science education - 


THE TEACHING OF CHEMISTRY 

By N. F. Newbury—The basic guide to the selection, planning, and 
practical work in high school and college chemistry courses. $6.00 
THE TEACHING OF ARITHMETIC 


By F. F. Potter—Practical handbook for the teacher: includes ~~ 
fundamentals, examples, and direct application to daily classroom work. 
Graphs and diagrams. $4. 


ENGINEERING MATHEMATICS 


By J. Blakey and M. Hutton—Amply covers the pure mathematics re- 

quired for a degree in engineering—also provides invaluable assistance 

to advanced students and practicing engineers. 148 line ae 
10. 


THE MEASUREMENT OF ABILITIES 


By Philip E. Vernon—Incisive interpretation of statistical techniques 
essential to mental measurement, and the application of the techniques 
to testing and measurement. $7.50 


INTELLIGENCE AND ATTAINMENT TESTS 


By Philip E. Vernon—The comprehensive survey of individual and 
group objective tests currently used in English speaking countries: dis- 
cussion covers the nature of intelligence, its hereditary and environ- 
mental origins, educational and vocational aspects of testing. $7.50 


for industry - 


ENGINEERING MANAGEMENT 


By Struan A. Robertson—An encyclopedic text designed expressly for 
engineers called up to managerial duties. Numerous graphs and plates. 
$10.00 


for your library - 
(and as a fine gift) 


TREASURY OF WORLD SCIENCE 


Edited by Dagobert D. Runes—From Hippocrates to Sakel, Euclid to 
Niels Bohr, Pavlov to Raman, a philosophically oriented anthology of 
basic writings by the greatest scientists. Illus. $15.00 
Introduction by Wernher von Braun. 


You can expedite shipment by enclosing remittance 


PHILOSOPHICAL LIBRARY, Publishers 
15 East 40th Street, New York 16, N. Y. 


| | 
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Candid Comments 


This section is open to comments on-articles in the JouRNAL or on engineering 
education in general. Send comments to the Editor, JouRNAL OF ENGINEERING 
EpucaTion, University of Illinois, Urbana, Illinois. 


The Challenge to Engineers 


Indications are becoming more and 
more numerous that the engineering pro- 
fession must revitalize itself. A most sig- 
nificant indication of this need is the trend 
of college enrollments toward science 
rather than engineering. As Dean Ryder 
pointed out at a recent IRE meeting, sta- 
tistical trends away from engineering 
among American youth may be more se- 
rious than many realize because of the 
masking effect of increased numbers of 
foreign graduate students. 


Another indication of the need for re- 
vitalization is the growing numbers of 
splinter groups. An axiom of strategy is 
“divide and conquer.” If the engineering 
profession allows products to divide it, 
will not the products conquer it? How 
many “kinds” of engineers can you name? 
Now, how many branches of physics are 
there? The breadth of a workman’s skill 
is measured by the tools he can use and 
not by the variety of products on which 
he works. Similarly, the breadth of an en- 
gineer’s creativity is measured by the 
branches of science he can apply rather 
than by the variety of products on which 
he works. 


The electrical engineering profession 
has become plagued with product-identi- 
fication just as widely as other engineer- 
ing professions. These splinter groups 
have justified themselves on the basis that 
the parent group had become stagnant 
and did not fill the needs of the young en- 
gineers. On this basis the Institute of 
Radio Engineers has grown to a dominat- 
ing place in the electrical engineering 
profession, even though the number of 
electrical engineers needed to create ra- 
dios is relatively negligible. What new 
institution will splinter when and if the 
IRE becomes obsolete in ten years as pre- 


XX 


dicted as a possibility at the recent IRE 
convention by Professor Fano of M.LT. 


Is splintering the only practical method 
by which we can advance? This process 
reminds one of the Mad Hatter’s Tea 
Party—move to a fresh place and leave 
the debris for someone else to encounter. 
Certainly, engineers are not unique in 
having followed this short-sighted policy. 
It is a quality of modern civilization 
which requires aggressive, conscientious 
effort and a sense of duty to overcome. 
Witness the slums and debris in all our 
cities and towns where obsolescence has 
been allowed to produce eyesores to civic 
pride. Witness the depletion of our nat- 
ural resources. I do not suggest becom- 
ing string-savers, but, as New York City 
so aptly expresses it by signs on their 
trash receptacles, we should all “cast a 
ballot for a clean city.” Similarly, we 
must all cast a ballot for a revitalized en- 
gineering profession and not discourage 
students from engineering by the specta- 
cle of the debris of obsolete practices and 
societies. Perhaps we should incorporate 
better feedback or planned obsolescence 
with limited life to ensure better action 
towards periodic revitalization. 


Certainly, the ideas expressed here 
were not originated by the writer. | 
doubt if the source of any idea can be lo 
cated very reliably. The need for revitali- 
zation of processes is as old as man him- 
self. Our youth are its symbol and ou 
graves are its witness. As engineers we 
should be able to detect the signs of ob- 
solescence in our engineering organiz 
tions and, if necessary, recreate entirely 
new organizations to replace the old and 
not merely to compete with them. 


Is it possible that engineering itself is 
obsolete? I do not think so, but rather 
favor the idea that science is analysis and 
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engineering is synthesis. However, engi- 
neers must be able to analyze as well as 
ynthesize, and therefore deserve more 
extensive training than scientists. 

The prime objective of engineering is 
ceativitv. I also suggest that the oppor- 
tunity to create is the most tempting lure 
that can be presented to youth. Have we 
tiled the creative urges of engineering 
students by requiring more class-hours 
than are required for science majors, and 
by teaching many technician-type courses 
sich as mechanical drawing and routine 
design courses in circuits, machines, and 
other standardized equipment? Have we 
misguided students by teaching them 
how to design present products while 
they think they are learning how to de- 
sign products not yet created? Do they 
think they have a better chance of creat- 
ing new products if they devote their ed- 
uation to learning science rather than ac- 
cepted engineering methods? If a large 
corporation wants to develop an entirely 
new machine such as a magnetohydrody- 
namic generator to whom would they as- 
sign the development, to a physicist or to 
an engineer? Surely, the application of 
science to the creation of a new device or 
system is the soul of engineering. If there 
isany doubt that an engineer would be 
selected for such work I submit there is 
also that much doubt that we are training 
true engineers. 

J. P. NEAL 

Associate Professor of 
Electrical Engineering 

University of Illinois 


To Eric A. Walker 


In response to your invitation for com- 
ments on “The Question of Establishing 
a National Academy of Engineering” 
(JourvaL, May 1961, p. 698) I am 
pleased to respond as follows: 

1. It is quite likely that a proposal for 
establishing a National Academy of En- 
gineering would be favorably received in 
national political circles. It could be 
dramatized as a sister academy of the 
National Academy of Sciences which was 
established 100 years ago by Abraham 
Lincoln. 


XXI 


2. The exploitation of science and 
technology for purposes which are harm- 
ful to the welfare of our country is one of 
today’s great historical facts. Much of 
this exploitation is taking place in our 
own country, and at high political levels. 


3. There is an abundance of regretta- 
ble evidence that the venerable National 
Academy of Sciences has been consist- 
ently ignored whenever unproven claims 
of scientific advances have been commu- 
nicated to the American people. The si- 
lence of the Academy in such matters has 
been interpreted as tacit acceptance of 
such claims. The most elementary princi- 
ples of good sportsmanship at the inter- 
national level, (similar to public witness- 
ing of the Olympic Games in the field of 
sports) have not been observed in the 
fields of science and technology. 


4. There is no reason to presume that, 
if a National Academy of Engineering 
were to be established, it could rectify 
this situation. 


5. One of the objectives of a proposed 
new academy is stated to be the granting 
of recognition and honor to a limited 
number of individuals who may have dis- 
tinguished themselves in the field of en- 
gineering. It would seem that the tradi- 
tional functions of our National Profes- 
sional Societies are quite adequate for 
such purposes. 


6. Before considering the establish- 
ment of a new agency relating to the pro- 
fession of engineering, it would be highly 
desirable to honestly appraise our exist- 
ing agencies, and particularly the areas 
of their current failures. 

7. Although we take great pride in 
our engineering profession, it behooves us 
to listen to the words of competent ob- 
servers of the national scene, such as: 

Any observant conservative must be 
struck by the feebleness of those or- 
ganizations, in the United States, 
which ought to be the defenders of 
true community. Our chief bulwark 
against the total state, indeed, is today 
the inertia of constitutional law, not 
the intelligent protest of voluntary 
groups. The lawyers and the doctors, 
indeed, are reasonably vigilant; but 


= 
| 
= 
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very few other elements of the free 
community seem to apprehend the 
danger in which we stand. (Prospects 
for Conservatives, Russell Kirk. Chi- 
cago, Gateway Editions. 1956. p. 143.) 


In summary, I wish to record myself as 
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tional Academy of Engineering. You are 
at liberty to quote this letter and release 
it for publication in the JouRNAL or Ey. 
GINEERING EDUCATION. 
ADOLPH J. ACKERMAN 
Consulting Engineer 


opposed to the idea of establishing a Na- Madison, Wisconsin 


Teaching Positions Wanted 


This section is open to any individual seeking a teaching position regardless 
of membership in ASEE. The rate is $2 per line with a minimum charge of $10. 
Insertion or withdrawal of advertising must be by the first of the month pre- 
ceding publication. Send insertions to the Advertising Manager, poll of 
Engineering Education, University of Illinois, Urbana, Illinois. 


PROFESSOR OF CIVIL ENGINEER- 
ing or Department Head. M.S. and Reg. 
Prof. Engr. Industrial and teaching back- 
ground, structural sequence. Seek change 


for Sept. 62. Write 52-3, JouRNAL or 
ENGINEERING EpucaTion, University of 
Illinois, Urbana, Illinois. 


for SLIDE RULE INSTRUCTION 


3 MODELS: 
Trig, Log Log & 
Vector Types 


4-ft. and 7-ft. DEMONSTRATORS FOR WALL OR DESK USE 


Duplicates of the Pickett Slide Rules approved for engineering education, these Demon- 
strator Models simplify and speed instruction. They are made of treated plywood and 
finished in Eye-Saver Yellow for excellent visibility characteristics and distant reading. 
Metal end plates are adjustable. Plastic inserts assure easy slider action. See your 
College Store, your Pickett Representative or write for details including information 
as to how they are made available FREE of cost to Educators. 4 
Also Available FREE on Request: 48-page TEACHING GUIDE FOR SLIDE RULE INSTRUCTION 4 


PICKETT All-American SLIDE RULES, 542 S. Dearborn St., Chicago 5, lil 
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NEW AND FORTHCOMING TEXTS 


Principles of FLUID MECHANICS, 1962 


By Salamon Eskinazi, Syracuse University. 
This new text presents a clear understanding 
of basic fluid mechanics without distortion 
of meaning. It is designed for the beginning 


student and does not presuppose any unique 
mathematical background. Available for 
Spring classes. 


Fundamentals of CIRCUIT THEORY, 196] 


By Norman Balabanian, Syracuse University. 
Emphasizes the unity of analytical proce- 
dures for linear networks whether active or 


passive. The complete solution of circuit 
problems is stressed. There is also a com- 
plete chapter on signal flow graphs. 


Introduction to DIFFERENTIAL EQUATIONS, 1962 


By Richard E, Moore, Carnegie Institute cf 
Technology. This new text places equal em- 
phasis on theory, applications, and tech- 
niques, to illustrate the many interrelation- 


ships among these three. The techniques in- 
clude both routine explicit techniques and 
non-routine descriptive techniques. 


MECHANISMS: Analysis and Design, | 960 


By Percy H. Hill and Wilfred P. Rule, Tufts 
University. This text presents a collection of 
fresh and stimulating problems requiring the 


analysis, synthesis, and design of mechan- 
isms. These exercises present real problems 
rather than mere academic exercises. 


NUCLEAR ENGINEERING, 196] 


Translated by Gilbert Melese, Columbia Uni- 
versity. This text is a translation of Precis 
d’Energie Nucleaire by Cahen and Treille. It 


incorporates the latest information on Ameri- 
can and European nuclear engineering for 
power as well as propulsion. 


Introduction to COMPLEX ANALYSIS, 196! 


By Zeev Nehari, Carnegie Institute of Tech- 
nology. Designed for students who want to 
use complex variable theory as an analytical 
tool in applied mathematics and mathemat- 


ical physics. The presentation is rigorous 
and, with very few exceptions, all theorems 
are proved. 


Introduction to VECTOR ANALYSIS, 196] 


By Harry F. Davis, Royal Military College 
of Canada. An elementary text that provides 
the student with the sound geometrical and 
physical understanding of basic principles. 


All theorems are presented with precision 
and from a rigorous viewpoint. Over 450 
problems. 


For examination copies, write to ARTHUR B. CONANT, College Division 


ALLYN AND BACON, INC. 


150 TREMONT STREET, BOSTON 11, MASS. 
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Teaching Positions Available 


This section is available for advertisement of teaching positions available 
by Institutional Members of the American Society for Engineering Education 


at a cost of $2 per line or fraction thereof, with 
in the advertisement. Insertion or with- 


Specific salaries cannot mentioned 


a minimum charge of $10. 


drawal of advertising must be by the first of the month preceding publication. 


Send 
University of Illinois, Urbana, Illinois. 


FUTURE TEACHING OPPORTUNI- 
ties at San Jose State College. In antici- 
pation of assured growth in size, quality, 
and scope of engineering program, in- 
quiries concerning all pertinent areas 
from those with outstanding potential are 
invited. Correspond with N. O. Gunder- 
son, Dean of Engineering, San Jose State 
College, San Jose 14, California. 


TEACHING POSITION IN THE DE- 
partment of Civil Engineering of a small 
midwestern college, which specializes in 
undergraduate engineering and science, 
is open in February. Ph.D. desired. Field 
of interest — dynamics of structures or 
engineering mechanics. Rank and salary 
consistent with education and experience. 
Apply to: Richard H. F. Pao, Department 
of Civil Engineering, Rose Polytechnic 
Institute, Terre Haute, Indiana. 


MECHANICAL ENGINEERING AND 
Mechanics positions available: (1) Ph.D. 
in heat transfer and fluid flow, teaching 
and research assignment. (2) Ph.D. in 
applied mechanics, teaching and research 
assignment. (3) M.S., teaching under- 
graduate M.E. courses and supervising 
graphics program. Apply to Chairman 
Department of Mechanical Engineering, 
University of Denver, Denver 10, Colo. 


ASSISTANT OR ASSOCIATE PROFES- 
sor with Ph.D. in Electrical Engineering 
or Physics. Interest in Electronics, Micro- 


insertions to Advertising Manager, Journal of Engineering Education, 


waves, Solid State, Circuit Theory, or 
Computers. Active research and gradu. 
ate program with opportunities for out- 
side consulting. May start 1 February o 
1 September 1962. Send resume to 
W. P. Smith, Chairman Electrical En- 
gineering Department, University of 
Kansas, Lawrence, Kansas. 


E. E. DEPARTMENT HEAD — PhD, 
35-45, with teaching, research, and ad- 
ministrative experience and/or potential 
to revitalize and expand a relatively small 
electrical engineering department in a 
university atmosphere. Imagination, tact, 
and hard work required but the oppor 
tunities are commensurate with the risks. 
Write to 52-4, Journal of Engineering 
Education, University of Illinois, Urbana, 
Illinois. 


CIVIL ENGINEERING TEACHING 
Position open Jan. 15, 1962. Rank and 
salary dependent on degree and exper 
ience. Write, E. D. Dake, Chairman, 
Civil Engineering Dept., South Dakota 
School of Mines & Tech., Rapid City, 
South Dakota. 


EXPERIENCED Ph.D. IN APPLIED 
Mechanics. Opportunity to expand grad- 
uate instruction and research programs. 
Write Walter J. Seeley, Dean, College of 
Engineering, Duke University, Durham, 
North Carolina. 
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Development of Young Engineers 


Engineers, as you know, are expensive 
to hire, expensive to keep, and expensive 
fo maintain at a maximum level of effi- 
ciency. It is important that we explore 
all possible ways of starting our young 
engineers after college off on the best 
paths toward future development, also 
that we motivate them toward having 
plans for continued growth. 

ECPD’s Committee for the Develop- 
ment of Young Engineers has devoted 
itself to this and associated purposes. The 
building blocks of our program are con- 
tained in six points: 

Career Orientation 
Continuing Education 
Professional Identification 
Responsible Citizenship 
Selected Reading 

. Personal Appraisal 

We believe that these six points cover 
most of the areas where benefits will be 
found toward solving the problem of 
maximum development of our most valu- 


able resource, the young engineer. A 
sheet indicating our literature is available. 
As you know, many corporations, colleges 
and technical societies distribute pieces 
of this literature to young engineers. We 
would like to promote its distribution and 
also meetings discussing the points 
brought up in the literature. 

We have prepared a talk which has 
been given a number of times and if our 
schedule permits, we are glad to present 
it before groups anywhere. A list of the 
members of our Committee is attached 
and I am sure any of them will also be 
glad to help you. 

Sincerely, 
John Gammell, Director of 
Professional Development 
Allis-Chalmers Mfg. Co. 
Chairman, Committe on 
Development of Young 
Engineers 
Engineers’ Council for 
Professional Development 


Engineers’ Council for Professional Development 
Committee for Development of Young Engineers 


John Gammell, Chairman 
Director of Professional Development 
Industries Group 
Allis-Chalmers Manufacturing Co. 
Box 512 
Milwaukee 1, Wisconsin 

George D. Lobingier, Vice Chairman 
Manager, Education Department 
Westinghouse Electric Corporation 
East Pittsburgh, Pennsylvania 

George E. Moore, Secretary 
Manager of Graduate Student Training 
Westinghouse Electric Corporation 
Ardmore Boulevard and Brinton Road 
Wilkinsburg, Pennsylvania 

Burton C. Baker 
Technical Employment Manager 
Minnesota Mining & Manufacturing 

Company 

900 Bush Avenue 
St. Paul 6, Minnesota 


Michael Baker, Jr., President 
State Registration Board for 
Professional Engineers 
Baker Building 
Rochester, Pennsylvania 
Robert D. Bay 
Laclede Steel Company 
Arcade Building 
St. Louis 1, Missouri 


Arthur A. Burr, Head 
Department of 
Metallurgical Engineering 
Rensselaer Polytechnic Institute 
Troy, New York 


Eugene H. Case, Director 
College and University Relations 
Personnel Division 
Deere & Company 
1325 Third Avenue 
Moline, Tlinois 


Jnl. Eng. Ed., V. 52, No. 2, Nov. 1961 


XXVI 


Thompson Chandler 
Project Manager 
Design & Construction Department 
Union Carbide Chemicals Company 
South Charleston 3, West Virginia 
W. H. Chase, Vice President 
Ohio Bell Telephone Company 
750 Huron Road 
Cleveland 15, Ohio 


L. S. Coonley, Head 
Department of 
Chemical Engineering 
Rensselaer Polytechnic Institute 
Troy, New York 


Holly A. Cornell, Partner 
Cornell, Howland, Hayes and 
Merryfield 
1600 Western Avenue 
Corvallis, Oregon 


K. R. Crean 
American Standard Products 
(Canada) Limited 
Lister Block 
Room 515, 42 James Street, N. 
Hamilton, Ontario, Canada 


R. A. Emerson 
Supervisor of Industrial Relations 
Control Division, Personnel Section 
E. I. du Pont de Numours & Company 
Wilmington 99, Delaware 


Harold Foecke 
Assistant Professor of Electrical 
Engineering 
University of Notre Dame 
Notre Dame, Indiana 


Glenn Fryling, Editor 
Combustion Engineering 
Box 157 
Princeton Junction, New Jersey 


Ernest C. Harris, Professor 
Department of Civil Engineering 
Fenn College 
Cleveland 15, Ohio 


H. W. Hartzell 
Consulting Engineer 
Commonwealth Associates, Inc. 
209 East Washington Avenue 
Jackson, Michigan 


T. F. Hindman 
Pittsburgh Testing Laboratory 
1715 Brookpark Road 
Cleveland 9, Ohio 
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W. E. Keppler 
Project Engineer 
Merck, Sharpe & Dohme International 
& Company 
100 Church Street 
New York 7, New York 


C. V. Kirkpatrick, Chairman 
Department of Petroleum Engineering 
University of Houston 
Houston, Texas 


W. E. Lardner 
3 Linville Road 
Scarborough, Ontario, Canada 


Nicholas Lazar 
Professor of Metallurgical Engineering 
Wayne State University 
Detroit 2, Michigan 


W. D. Mcllvaine 
University of California 
Los Angeles, California 


J. J. McKetta 
Professor of Chemical Engineering 
The University of Texas 
Austin 12, Texas 


W. R. Manning 
Design Engineer 
Chemical Engineering Department 
Union Carbide Chemicals Company 
P. O. Box 8361 
South Charleston 3, West Virginia 


J. E. Monroe 
Assistant Vice-President 
Freeport Sulphur Company 
Port Sulphur, Louisiana 


W. J. O'Reilly 
American Can Company 
Niagara Falls, Ontario, Canada 


Gardner M. Reynolds 
Dames & Moore 
140 Cedar Street 
New York 6, New York 


Charles F. Savage, Consultant 
Professional Relations 
Engineering Personnel Service 
General Electric Company 
New York, New York 


S. Paul Shackleton 
Engineering Consultant 
430 Wyoming Avenue 
Milburn, New Jersey 
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\. Wilson Sims, Manager David Thomas 

Engineering Training and Education Manager 

Engineering Personnel Services Salaried Personnel 

: The Goodyear Tire & Rubber Company 

General Electric Company Akron 16, Ohio 

570 Lexington Avenue Alfred R. Golzé 

New York 22, New York Chief Engineer 

The Department of Water Resources 

E. J. Thielen P. O. Box 388 

Assistant Superintendent Sacramento 2, California 

Engineering Training Harry Krieger, Jr. 

Western Electric Company, Inc Adininletentor 

a) Engineering Personnel Relations 
195 Broadway Radio Corporation of America 
New York 7, New York Camden 2, New Jersey 


EXPERIMENTAL CLASSROOM AT RPI 


An experimental classroom seating 100 is being built by Rensselaer Polytechnic 
Institute under the direction of the School of Architecture to find and demonstrate the 
maximum use of instructional aids and media in college teaching. It is expected to have 
anational influence in the design of such facilities. 

With ceilings and walls adjustable in height and shape, the classroom will permit 
the experimenters to test the whole range of form, shape, character of materials, equip- 
ment and fixtures, air conditioning and other environmental conditions. It will be 
complete by February and ready for thorough evaluation by actual classes in selected 
subjects. 

The experimental classroom is being constructed of non-permanent materials so 
that revisions of the interior space may be readily effected during the three or four 
years in which the experiment will be carried on. The panelized ceiling, suspended 
fom two large trusses, can be raised or lowered to find the configuration most con- 
ducive to proper acoustics and lighting. The walls, which are non-bearing, can be 
relocated and changed as found desirable. The seating, on stepped platforms, is so 
famed as to permit the changing of arrangement. Both front and rear projection 
equipment will permit the development and evaluation of the most effective aids 
for instruction in each particular subject. 

The location of the projection screens, television monitors and chalkboards de- 
temines the carefully planned area for optimum viewing. The instructor will have also 
such aids as an overhead projector, audio recording and playback equipment and mov- 
able demonstration tables. Much of the equipment will be under the teacher's remote 
control and may be set up in advance for use at the desired time. Lighting will be under 
his control to afford the exact level of illumination required at any specific time. Stu- 
dents will be seated in fixed pedestal swivel chairs behind continuous writing surfaces. 

The original concept for the classroom was developed in a national study under- 
taken by Rensselaer’s School of Architecture through a grant of $50,000 from the 
Educational Facilities Laboratories, Inc., New York City. With advice of authorities 
fom five other universities and colleges, basic design data were developed and used as 
aguide in building the experimental classroom. Its effectiveness will be subject to con- 
tinuing evaluation by those using it, by the Institute’s Educational Research Council 
and by the project staff, including Wayne F. Koppes, Alan C. Green and Morton C. 
Cassman of the architecture faculty. 
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room to grow.... 


During the year, IBM representatives will be interviewing students on your cam- 
pus. We will be glad to supply you with brochures and information to inform 
your students about opportunities at IBM where they will find room to grow. 


IBM, a story of growth. Through continuous 
innovation, the application of new ideas, and the 
development of new products, IBM has had an 
exceptional growth rate in industry. From a total 
U.S. employment of 39,000 in 1955 and a gross 
revenue of $564,000,000, IBM moved up to a gross 
revenue of $1,436,000,000 in 1960 with employees 
totaling 70,000. More than half of the major IBM 
buildings have been built in the last 5 years. There's 
room to grow with a dynamic growth company like 
IBM. IBM conducts research, develops and manu- 
factures products ranging from electric typewriters 
to complete electronic computer systems for proc- 
essing information for business, industry, govern- 
ment, research and education. 


growth positions open. Development Engi- 
neering: Challenging design and development are 
being done in magnetics, solid state devices, micro- 
waves, guidance systems, circuitry, logical design, 
applied mathematics, statistics, data communica- 
tions and many related areas. 


Manufacturing Engineering: Creative application of 
new methods and processes develops advanced 
techniques to be used in the precision manufacture 
of complex devices and electronic equipment. 


Programming: Keen analytical and logical abilities 
are necessary for the IBM Computer Programmer 


who analyzes problems—in business, industry, sci- 
ence or government —and translates them into the 
“‘language”’ of electronic computers. 


Research: Basic research, a broad spectrum of ac- 
tivity, will be expanding at IBM in such areas as 
mathematics, physics, mechanics, optics, solid 
state phenomena, cryogenics, chemistry, informa- 
tion theory and in related areas. 


Systems Engineering: Define solutions to complex 
data processing problems of industry, science, busi- 
ness and government in terms of people, machines, 
and methods. 


the basis for growth, For maximum ettec- 
tiveness, IBM has built an across-the-country opera- 
tion. We offer graduates with degrees in Engineer- 
ing, the Sciences, Business Administration and 
Liberal Arts, exciting assignments with room to 
move ahead rapidly. All qualified applicants will re- 
ceive consideration for employment without regard 
to race, creed, color or national origin. For informa- 
tion and brochures describing career opportunities 


at IBM, write to: 
IBM 


Director of Recruitment 

IBM Corporation, Dept. 886L 
590 Madison Avenue 

New York 22, N. Y. 
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Application of Equivalent Systems 


DEMETER G. FERTIS and EDWARD C. ZOBEL 
—both Wayne State University 


NEW. An extensive treatment which develops a quick and accurate 
method for solution of transverse vibration problems. After a de- 
tailed treatment of other methods and applications, the new theory of 
“equivalent systems” and the “dynamic hinge” concept are developed. 
Both greatly simplify the solution of complex problems, either stat- 
ically determinate or indeterminate, with elements of either uniform 
or variable stiffness. The new theory eliminates guesswork from the 
“Jumping” of masses in systems of infinite degrees of freedom. It is 
applicable to structural problems in the design of space craft, build- 
ings, beams, etc. 1961. 301 pp. $10.00 


PRINCIPLES OF FLUID MECHANICS 


RICHARD A. KENYON, Clarkson College of Technology 


A rigorous engineering-science approach to the study of compressible 
and incompressible fluids. Solidly based on a background of thermo- 
dynamics, this book emphasizes the essential inseparability of fluid 
mechanics and thermodynamics. It discusses fluid statics and the prob- 
lem of flow; the application of basic principles to the motion of rockets 
and satellites, turbomachinery, and jet engines. Problems track the 
application of fundamentals to practical situations. The chapter on 
dimensional analysis includes a proof of Buckingham’s Pi Theorem 
and a lucid discussion of the major dimensionless parameters. The 
elements of boundary layer theory are introduced. 1960. 216 pp. $7.00 


PROCESS ENGINEERING CALCULATIONS 


Material and Energy Balances 
MACK TYNER, University of Florida 


This practical book is designed to help the engineer develop facility 
in applying the laws of conservation of matter and of energy to the 
solution of problems in the feed preparation, chemical reaction, and 
separation steps of industrial processes. It includes a chapter on nu- 
clear fuels, a unified treatment of separation processes, an introduc- 
tion to differential material and energy balances, and a wide variety 
of problems. “An excellent presentation of the ‘first Vie yd - 
—Jack M. Spurlock, Georgia Institute of Technology. 1960. er pp. 

9.50 


MINE VENTILATION and 


AIR CONDITIONING 


HOWARD L. HARTMAN, Pennsylvania State University 


New. Unique volume gives authoritative coverage of modern prin- 
ciples and techniques of the entire field of mine ventilation, within the 
framework of the total mine environment. Methods for quantitative 
and qualitative control of air, temperature, humidity, gases, and dust 
are discussed and evaluated in terms of actually operating facilities. 
Book fully reflects such factors affecting design as physiology, psy- 
chrometry, mining economics and law. Includes practical information 
on equipment and systems operation; provides important references 
in the technical literature. 1961. 398 pp. $12.00 


THe RONALD Press COMPANY 


15 East 26th Street, New York 10, New York 


RONALD books for engineers .. 
TRANSVERSE VIBRATION THEORY 


: 


Section 


Allegheny 
Illinois-Indiana 
Kansas-Nebraska 
Michigan 

Middle Atlantic 
Missouri-Arkansas 
National Capital Area 
New England 


North Midwest 


Ohio 
Pacific Northwest 


Pacific Southwest 


Rocky Mountain 
Southeastern 
Southwest 


Upper N. Y.-Ontario 


Section Meetings 


Location of Meeting 


Dates 


Chairman of Section 


Pennsylvania State April 27 & 28, O. E. Lancaster, 


University 
Univ. of Notre Dame 


Kansas State 
University 
Wayne State Univ. 


Columbia University 


Univ. of Arkansas 


Brown University 


Mich. Coll. of Min- 
ing & Tech. 


Ohio University 
Washington State 


University 
Las Vegas, Nevada 


Univ. of Colorado 


1962 
May 12, 1962 


Pa. State University 
E. W. Jerger, 
Univ. of Notre Dame 


Oct. 27 & 28, M. H. Snyder, Jr., 


1961 
April 7, 1962 


Dec. 1961 


April, 1962 


Oct. 13 & 14, 
1961 


Oct. 6 & 7, 
1961 


April, 1962 


Univ. of Wichita 

J. S. Johnson, 
Wayne State Univ. 
J. G. Truxal, 
Brooklyn Poly. Inst. 
J. L. Imhoff, 

Univ. of Arkansas 
G. L. Hickox, 
Alexandria, Virginia 
E. F. Littleton, 
Tufts University 

C. E. Work, 

Mich. Coll. of Mining 
& Tech. 

L. F. Hicks, 

Ohio University 


April 27 & 28, L. D. Luck, 


1962 


Dec. 27 & 28, 
1961 


Wash. State Univ. 


A. C. Ingersoll, 
Univ. of Southern 
Calif. 


April 28, 1962 H. E. Johnson, III 


Vanderbilt University April, 1962 


Texas Tech. College 


Clarkson College 


April 6 & 7, 
1962 
Oct. 6 & 7, 
1961 


Univ. of Colorado 
L. E. Schoonmaker, 
Univ. of Florida 
I. W. Roark, 

Univ. of Tulsa 

R. D. Larsson, 
Clarkson College 


Mid-Winter Meetings - 1962 


Cooperative Education Jan. 22-24, 1962 Washington, D. ¢. 
Information: M. J. Vaccaro, Goddard Space Flight Center, Greenbelt, Md. 
Engineering Graphics Jan. 1962 University of Wisconsit 


Information: K. G. Shiels, Assistant Dean of Engineering, University of Wisconsit, 
Madison, Wisconsin. 


College-Industry Conference 


Feb. 1-2, 1962 


Worcester Polytechnic Institute 


Information: Bernard L. Wellman, Prof. of Mech. Eng. & Head, Drawing Division, 
Worcester Polytechnic Institute, Worcester, Massachusetts. 
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...a hand in things to come 


The heat’s on...for more steel 


A jet of pure oxygen hits the surface of 
the molten metal in a steelmaking furnace, and the 
temperature surges upward. In one quarter the 
time it used to take, impurities are burned out and 
the steel is ready for pouring. This process has 
revolutionized steelmaking during the last few 
years by getting more steel out of the same fur- 
naces . . . helping steelmakers keep down the 
cost of steel. 

Some steel mills use as much as 24 mil- 
lion cubic feet of oxygen a day! That’s why a 
dependable supply of oxygen is vital. Union Carbide 
meets the need by building and operating LINDE 
oxygen plants right on the site of the steel mill. 
The steelmaker then gets a continuous flow of 
oxygen by turning a valve. 

For more than fifty years, Union Carbide 
has worked with the steel industry in developing 
the techniques and skills required to use oxygen in 
steel production. The people of Union Carbide are 
constantly searching for new materials and better 
ways of doing things in meeting the steel needs of 
tomorrow. 


* 


Learn about Union 
Carbide’s activities in 
alloys, carbons, chem- 
icals, gases, plastics, 
and nuclear energy. 
Write for ‘“‘Research at 
UnionCarbide”’ Book- 
let JE, Union Carbide 
Corporation, 270 Park 
Avenue, New York 
17. N. Y. In Canada, 
Union Carbide Canada 
Limited, Toronto. 


UNION 


CARBIDE 


.. ahandin 
things to come 


* 
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NEW... from Van Nostrand 


Names you know in engineering texts: Timoshenko and Young, 
Rowe and McFarland, Clark and Vasney, Housner and Hudson 
—all published by Van Nostrand, all acknowledged as stand- 
ards of excellence. Be sure to examine the new editions of 
these four fine books, an integral part of Van Nostrand’s pub- 
lishing program for engineering students. 


Timoshenko and Young 
ELEMENTS OF STRENGTH OF MINERALS, 
4th edition Examination copies available November ] 


Rowe and McFarland 


ENGINEERING DESCRIPTIVE GEOMETRY, 
3rd edition October, 375 pages, $6.00 


Clark and Varney 
PHYSICAL METALLURGY FOR ENGINEERS, 
2nd edition Examination copies available November] 


Housner and Hudson 


STATICS, 2nd edition 
(Volume I of APPLIED MECHANICS ) September, 288 pages, $5.6 


OSTRAND COMPANY: Ine. 


120 ALEXANDER STREET PRINCETON + NEW JERSEY 
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Applied Mathematics and Mechanics 


A Series of Monographs Prepared under the Auspices of the Applied 
Physics Laboratory, The Johns Hopkins University 


Editor-in-Chief: 
F. N. Frenxie., The Johns Hopkins University 


Advisory Editorial Board: 
Ricuarp Courant, Cart Eckarr, A. M. KurrHe, 
W. R. SEars 


Volume | 


GAS DYNAMICS 
By Kiaus Oswatirscn Aachen Deutsche Versuchsanstalt fiir 
Luftfahrt 
English version by Gustav Kuerti, Case Institute of Technology 
1956, 610 pp., $12.00 
Volume 2 


JETS, WAKES, and CAVITIES 
By Garrett Birxuorr, Harvard University, and E. H. ZARANTONELLO, 
Universidad Nacional de Cuyo, Mendoza, Argentina 
1957 353 pp., $10.00 


Volume 3 


MATHEMATICAL THEORY of COMPRESSIBLE 
FLUID FLOW 


By RicHarp von Mises, late Gordon McKay Professor of Aerodynamics 


and Applied Mathematics, Harvard University 
Completed by Hitpa Getrincer and G. S. Luprorp 
1958, 514 pp., $15.00 
Volume 4 
ELECTRONIC DIGITAL COMPUTERS 


Their Use in Science and Engineering 
By Franz L. Aut, National Bureau of Standards 
1958 (Second printing, 1960), 336 pp., $10.00 
Volume 5 


HYPERSONIC FLOW THEORY 
By Watiace D. Hayes, Princeton University and Space Technology 
Laboratories, and Ronawp F. Pronste1n, Brown University and 
Avco Research Laboratory 
1959 (Second printing, 1961), 464 pp., $11.50 
Volume 6 


WAVES IN LAYERED MEDIA 


By Leonm Brexuovskiku, Acoustics Institute, Academy of Sciences, 
USSR 
Translated from the Russian by DAvw LIEBERMAN 
Translation edited by Rosert T. Beyer, Brown University 
1960, 561 pp., $16.00 


Detailed literature available upon request 


ACADEMIC PRESS vex York and tondon 


111 Fifth Avenue, New York 3 17 Old Queen Street, ‘London, sit 
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McGRAW-HILL 
BOOK 
_COMPANY 


LINEAR VACUUM TUBE AND TRANSISTOR CIRCUITS: 
A Unified Approach to Linear Active Circuits 
By A. J. COTE, JR., and J. BARRY OAKES, The Johns Hopkins 
University. The McGraw-Hill Electrical and Electrouic Engineering 
Series. 411 pages, $10.75. 
This senior-yraduate level text presents a basic approach to the analysis and syn- 
thesis of linear vacuum tube and transistor circuits, and emphasizes the difference 
and similarities between these two devices. This viewpoint permits the designer to 
select the optimum combination of external passive elements that will make the best 
use of the device employed in a particular application. 


PRINCIPLES OF LINEAR NETWORKS 


By BERNARD FRIEDLAND, Melpar, Inc.; and OMAR WING and 
ROBERT ASH, of Columbia University. McGraw-Hill Electrical and 
Electronic Engineering Series. 270 pages, $8.95. 
A concise introduetion to Jinear electric circuits which gives a careful, balanced 
preseniation of all the concepts of circuit theory needed for undergraduate work in 
electronics, energy conversion, and other subjects in the curriculum. Emphasis is 
Placed on basic principles which are introduced in order of importance, rather than 
on subsidiary details. Presupposes a kuowledge of differential equations. 


HANDBOOK OF FLUID DYNAMICS 


Edited by VICTOR L. STREETER, University of Michigan. 1242 
pages, $24.00. 
A large staff of specialists has contributed to this broad. balanced treatment of 
Fluid Dynamics. Specialists deseribe recent advances in such areas as fluid power 
transmission and control, jet and rocket propulsion, stratitied flow, magneto-hydro- 
dynamics, and computer calculations for problems in fluid dynamics as well as a 
multitude of more standard topies. 


CREATIVE PROBLEMS IN ENGINEERING GRAPHICS 


By ERNEST R. WEIDHAAS, The Pennsylvania State University. 
120 pages, $4.95. 
An engineering graphics book entirely in keeping with the trend toward engineer- 
ing science. Problems on 35 sheets are directed primarily toward developing the fac- 
ulty of decision in creative design. Although the traditional topies are covered, 
the student approaches each in the sequence: idea, design sketch, design drawing. 


ELECTRIC MACHINERY, Second Edition 
By A. E. FITZGERALD, Jackson & Moreland, Inc., and CHARLES 
KINGSLEY, JR., M.1.T. McGraw-Hill Electrical and Electronic En- 
gineering Series. 568 pages, $10.75. 

A thorough revision of a text that has been a cornerstone of many undergraduate 


EE curricula. Electro-mechanical energy conversion is still the theme: increased em- 
phasis is given to dynamic systems. Technical excellence of first edition retained. 


TECHNICAL REPORT WRITING, Second Edition 
By FRED H. RHODES, Cornell University. 168 pages, $5.50. 


A thorough up-dating of a standard reference in the field of Technical writing. 
The book covers organization, form, and style of technical reports. both written and 
oral. It includes the applications of some of the simpler principles of statistics in 
the analysis and interpretation of experimental data, 


SEND FOR 
COPIES ON 
APPROVAL 


330 West 42nd St., 
New York 36, N. Y. 


2 
: 
fe 


